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I hereby certify that this correspondence is being deposited with the United States Postal Service 
as first class mail in an envelope addressed to: Director of the United States Patent and 
Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 on Djx&mber 12. 2003 . 




Director of the United States Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This is an appeal from the June 13, 2003 Final Rejection of Claims 6, 7, 9-12, 15-20, 22, 
23 and 40-42 of the above referenced patent application. None of the claims have been allowed. 
Claims 1-5, 8, 13, 14, 21 and 24-39 were cancelled during the prosecution of the application. 

Claims 6, 7, 9-12, 15-20, 22, 23 and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combined teaching of JA 5-3365 (Fig. 5), JA 6-156049 and any one of 
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Stech, JP'388, JP 63-17107 (Mazda) or Newton (USP 2 5 728 5 206). Claims 6, 7, 9-12, 15-20, 22, 
23 and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over the prior art as 
applied to Claim 6 above and further in view of Nagao or JA 63-38016. Claim 6, 7, 9-12, 15-20, 
22, 23 and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over the prior art as 
applied to Claim 6 above, and further in view of Gebhardt or Marsteller or Brandecker or Bates 
or Mullin et al. The Claims on Appeal are Claims 6, 7, 9, 11, 12, 15-20, 22, 23, 40-42 and these 
claims are reproduced in Appendix A. 

REAL PARTY IN INTEREST 

DENSO Corporation is the real party in interest, being the assignee of the present 
application. The assignment was recorded on Reel 010649 at Frame 0339 on March 21, 2000. 

RELATED APPEALS AND INTERFERENCES 

To the best of Applicant's knowledge, no other appeals or interferences are pending 
which will directly affect, be directly affected by or have a bearing on the Board's decision in the 
present pending appeal. 

STATUS OF CLAIMS 

Claims 6, 7, 9-12, 15-20, 22, 23, 40-42, all of the pending claims in this application, stand 
finally rejected. Claims 1-5, 8, 13, 14, 21 and 24-39 were cancelled. 



STATUS OF AMENDMENTS 

No amendment was filed in response to the Final Office Action mailed June 13, 2003. 



95 



0 



An Advisory Action was mailed by the Examiner on November 26, 2003 in response to 
Applicant's Notice of Appeal filed on October 17, 2003 (mailed October 13, 2003). No response 
was filed by the Applicant to the Advisory Action. 

The Examiner in the Advisory Action stated that the "Applicant's Appeal is clearly 
premature given ongoing prosecution in Europe." Applicant is unaware of any requirement in v 

V 

the appeal process that relates to prosecution in Europe. The claims of this application were 
finally rejected in the Office Action mailed June 13, 2003. Pursuant to 37 CFR § 1.191(a), 
Applicant may appeal a final rejection by the Examiner. ^* * 4 }$^* 

SUMMARY OF THE INVENTION c o^ A \^^ v>$' 

Referring to Figure 2, the present invention is directed to an air conditioner for a vehicle. 
The air conditioner comprises a case forming an air passage. A cooling heat exchange 21 is 
disposed approximately horizontally in the case to define a lower space underneath the cooling 
heat exchanger. The cooling heat exchanger includes a plurality of tubes and corrugated fins and 
it is inclined at an inclination angle. A heating heat exchanger 22 is disposed in the case 
approximately horizontally at a position above the cooling heat exchanger. A blower 14 is 
disposed in the case offset from the cooling heat exchanger to blow air into the space underneath 
the cooling heat exchanger. The case defines an air introduction port through which the blower 
blows air into the space underneath the cooling heat exchanger. The air introduction port has a 
top end which is positioned above the or higher than the lower end of the cooling heat exchanger 
and a bottom end which is positioned under the upper end of the cooling heat exchanger in the 
vertical direction. 

This construction causes the blown air to flow along the bottom surface of the cooling 
heat exchanger to promote the flow of condensation which occurs on the cooling heat exchanger. 



Thus, the condensate flow down to the lower side of the cooling heat exchanger due to gravity 
and due to the flow of air coming from the blower. 

ISSUE 

Applicants present the following issues for review: 

1. Whether or not Claims 6, 7, 9-12, 15-2jd( 22, 23, 40-4^/are_unpatentable under 35 
USC § 103(a) over the combined teacl^ 




any one of Stech, JP'388, JP 63-17107_(Mazda))>r Newton (USP 2,728,206) 



2. Whether Claims 6, 7, 9-12, 15-20, 22, 23, 40-42 are unpatentable under 35 USC 
§103(a) over Nagao or JA 63-38016. 

3. Whether Claims 6, 7, 9-12, 15-20, 22, 23, 40-42 are unpatentable under 35 USC 
§ 103(a) over Gebhardt or Marsteller or Brandecker or Bates or Mullin et al. 

A copy of these references including the translations provided to the Examiner are 
included in Appendix B. 



GROUPING OF CLAIMS 



Claim^f^, 9-12, 15-20, 22 and 23 stand or fall together as Groupl^ Claim^0^2 stand 



or fall together as Group II. 



ARGUMENT 

Background of the Invention 

The present invention is directed to an air conditioner for a vehicle which has the cooling 
heat exchanger disposed approximately horizontally in a case with the bottom surface of the 
cooling heat exchanger being slightly inclined relative to the horizontal surface. A heating heat 



exchanger is also disposed approximately horizontally at a position above the cooling heat 
exchanger. Therefore, the two heat exchangers are stacked horizontally in an up-down direction. 
This arrangement allows for the reduction in the up-down dimension of the air conditioner. 

A lower space is located underneath the cooling air conditioner and an air introduction 
port from which air blown by a blower is introduced into the lower space. The blower is offset 
to a side of the cooling heat exchanger and therefore air blown by the blower is introduced into 
the lower space through the air introduction port. This arrangement allows for a reduction in the 
dimension of the air conditioner in the front-rear direction when compared with an air condition 
case which locates the blower at a front or rear side of the cooling heat exchanger. 

The cooling heat exchanger is defined as having a plurality of tubes and a plurality of 
corrugated fins. Thus, drain water (condensed water) readily moves to the bottom surface of the 
cooling heat exchanger. Further, because the cooling heat exchanger is inclined relative to the 
horizontal, the drain water moves to the lower end of the cooling heat exchanger due to gravity. 
The top end of the air induction port is located above the lower end of the cooling heat exchanger 
and the bottom end of the air induction port is located under the upper end of the cooling heat 
exchanger. Therefore, air blown by the blower flows along the bottom surface of the cooling 
heat exchanger to promote or push the drain water down to the lower end of the cooling heat 
exchanger to improve the draining performance. 

As described above, the air conditioner of the present invention can be reduced in size in 
both the up-down and the front-rear direction and the draining of the condensed water can be 
improved. 
JP 5-3365 

The Examiner states that Figure 5 of JP 5-3365 shows the essential subject matter of 
Claim 6 with the exception of the details of the fin. However, JP 5-3365 does not disclose any 
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details of the heat exchanger. In the present invention, the cooling heat exchanger is defined, in 



Claims 6 and 40, as ^corrugated .m* type having a plurality of tubes and corrugated fins. This 



construction is not disclosed, taught or suggested by JP 5-3365. The Examiner continues to 
request a translation of JP 5-3365 after Applicant has provided translations of thejrelative 



portions of JP 5-3365 and Applicants believe they have complied with the Examiner's request 
for a translation. 

Further, in Claim 6 and dependent Claim 42, the top end of the air introduction port is 
positioned above the lower end of the cooling heat exchanger and the bottom end of the air 
introduction port is positioned under the upper end of the cooling heat exchanger. When this 
was pointed out to the Examiner he simply stated that the bottom end of the air introduction port 
is clearly under the upper end of the cooling heat exchange. His comment regarding the top end 
of the air introduction port being above the lower end of the cooling heat exchanger was that JP 
5-3365 shows the top end below the lower end which is directly opposite to the system defined 
in the claims. 

Finally, JP 5-3365 does not disclose the mode switching member defined in Claim 6. 
The Examiner states that arguably elements 13 may not be "mode members" as called for in the 
claims and then he fails to provide where this limitation is in the prior art. In the discussion of 
JA 6-156049, he states that to have replaced elements 13 of JA'365 with the mode control doors 
of JA'049 to distribute air to vent, foot and defrost outlets to improve occupant comfort would 
have been obvious to one of ordinary skill in the art. What the Examiner has not done is that he 
has not explained the motivation to combine JA 6-156049 with JP 5-3365. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
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combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or suggest all the claim 
limitations. The teaching or suggestion to make the claimed combination and the reasonable 
expectation of success must both be found in the prior art, and not based on applicant's 
disclosure. In re Vaeck, 947 F.2d 488, 20 USPQ 2d 1438 (Fed. Cir. 1991). See MPEP § 2143 - 
§ 2143.03 for decisions pertinent to each of these criteria. 

The initial burden is on the examiner to provide some suggestion of the desirability of 
doing what the inventor has done. 'To support the conclusion that the claimed invention is 
directed to obvious subject matter, either the references must expressly or impliedly suggest the 
claimed invention or the examiner must present a convincing line of reasoning as to why the 
artisan would have found the claimed invention to have been obvious in light of the teachings of 
the references." Ex parte Clapp, 227 USPQ 972, 973 (Bd. Pat. App. & Inter. 1985). See MPEP 
§ 2144 - § 2144.09 for examples of reasoning supporting obviousness rejections. 

When the motivation to combine the teachings of the references is not immediately 
apparent, it is the duty of the examiner to explain why the combination of the teachings is proper. 
Ex parte Skinner, 2 USPQ 2d 1788 (Bd. Pat. App. & Inter. 1986). 

Regarding Claim 40, the Examiner did not present any discussion regarding the limitation 
of Claim 40 which states that the air blown by the blower flows along a substantial portion of the 
bottom surface of the cooling heat exchanger. 
JA 6-156049 

The Examiner states that JA'049 also shows the essential subject matter of Claim 6, but it 
also lacks a showing of fins on the evaporator. He further states that JA'049 appears to show the 
top end and bottom end of the air introduction port to be positioned as claimed. The Examiner 
even provided a marked-up drawing showing Figure 1 of JA'049. 
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The Examiner defines both the top end and the bottom end of the air introduction port as 
being located adjacent the upper end and the lower end of the cooling heat exchanger, 
respectively. The Examiner has to do this if there is any chance at meeting the claim limitations. 
The problem with this interpretation is that the Examiner has eliminated the limitation in the 
claim that the case defines a lower space in the case under a bottom surface of the cooling heat 
exchanger and the limitation that the air is blown through the air introduction port in the lower 
space. When the top and bottom end of the air introduction port are correctly identified such that 
a lower space is defined, the claim limitations are no longer met. The Examiner cannot interpret 
claim limitations two different ways in order to meet different claim limitations. The structure of 
JA 6-156049 is clearly different than what is claimed in Claim 6. 

Regarding the fact that the claim defines the bottom end of the air introduction port as 
being under (and not below) the upper end of the cooling heat exchanger, the Examiner looks to 
Stech, JP 2-17388, JP 63-17107 or Newton. Again, what the Examiner has not done is that he 
has not explained the motivation to combine these references. As detailed above, there are three 
basic criteria which must be met and the Examiner has not met these three criteria. 

Regarding Claim 40, the Examiner did not present any discussion regarding the limitation 
of Claim 40 which states that the air blown by the blower flows along a substantial portion of the 
bottom surface of the cooling heat exchanger. In addition, the claim limitations of Claim 42 
which defines the top and bottom ends of the air induction port are not disclosed, taught or 
suggested by J A 6-156049 as detailed above. 
JP 5-3365 (Continued) 

The Examiner then states that it would have been obvious to move the evaporator 6 of JP 
5-3365 downward towards the bottom of the fan plenum so that the lowest point on the 
evaporator was below the highest point on the fan discharge aperture 23 to reduce the overall 
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height of the unit. While citing four references to be combined with JP 5-3365, the Examiner 
provided illustrations on how JP 63-17107 could be used as a teaching reference. 

The JP 63-17107 reference does not include a heating heat exchanger and the evaporator 
14 is disposed vertically not horizontally. In addition, JP 63-17107 is not interested in reducing 
the height of the unit since the unit sits on the floor of the car and blows air out from just under 
the windows as shown in Figure 1. Thus, one would not look to JP 63-17107 when attempting to 
solve the problem of the present invention in minimizing the up-down direction dimension and 
simultaneously improving the drainage of the condensed water. What the Examiner has done is 
that he has looked at Applicant's disclosure and then used this information to find isolated pieces 
of prior art and combine them using hind sight reconstruction. 

In the case of In re Horn, 203 USPQ 969 (C.C.P.A. 1979), Judge Watson clearly 
articulated the well-known standard for combining references under 35 USC Section 103. Judge 
Watson stated that "...there must be some basis for concluding that the reference would be 
considered by one skilled in the particular art working on the pertinent problem to which the 
invention pertains ". 203 USPQ at 971 (emphasis added). 

The C.C.P.A. also addressed the required standards for combining references under 
Section 103 in the case of In re Meng and Driessen, 492 F.2d 834, 181 USPQ 94 (C.C.P.A. 
1974). In the Meng case, Chief Judge Markey stated that although an invention may appear to be 
rendered obvious by a disclosure in the prior art reference, such a holding of obviousness is not 
proper when the disclosure occurs in a reference that is not directed toward the same problem as 
that addressed by the invention. Judge Markey further cautioned that the teachings or 
suggestions of such a reference must be evaluated without the use of hindsight gleaned from the 
applicant's disclosure , and thus must be viewed in a vacuum so far as the applicant's invention is 
concerned. 181 USPQ at 97. 
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Applicants submit that the proper test for evaluating prior art under 35 USC Section 103 
is whether or not the prior art, either individually or taken together, can be seen as suggesting the 
Applicants' solution to the problem which the invention addresses . See : Rosemont Inc. v. 
Beckman Instrument Inc. , 221 USPQ 1, 7, (Fed. Cir. 1984). The scope of pertinent prior art has 
been defined as that reasonably pertinent to the particular problem with which the inventor was 
involved. See: Lindemann Machinefabrik GMBH v. American Hoist and Derrick Co. , 221 
USPQ 481, 487 (Fed. Cir. 1984). Applicants assert that the use of hindsight in picking and 
choosing isolated elements from various pieces to the problems addressed by Applicants' 
invention is improper according to the above-discussed judicial standards governing the proper 
application of 35 USC Section 103. 

In Stech, the cooling heat exchanger is arranged approximately vertically. Positioning of 
the heat exchanger in Stech horizontally goes against the teachings of Stech which is a slim-line 
van heater. Thus, similar to JP 63-17107 disclosed above, one would not look to Stech when 
attempting to solve the problem of the present invention in minimizing the up-down direction 
dimension while simultaneously improving the drainage of the condensed water without using 
hindsight which, as detailed above, is improper. 

In JP 2-17388, there is no heating heat exchanger disclosed and the evaporator 100 is 
disposed more vertical than horizontal. Thus, one would not look to JP 2-17388 when 
attempting to solve the problem of the present invention in minimizing the up-down direction 
and simultaneously improving the drainage of the condensed water. Again, the Examiner has 
used hindsight to construct Applicant's invention which as detailed above is improper. 

In Newton there is no heating heat exchanger and the blower is disposed below the 
cooling heat exchanger. Again, one would not look to Newton when attempting to solve the 
problem of the present invention in minimizing the up-down direction and simultaneously 
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improving the drainage of the condensed water. Without the use of hindsight which, as detailed 
above is improper. 

What the Examiner has done is that he has looked at Applicant's disclosure and after 
failing to find a relevant piece of prior art, the Examiner used hindsight to pick and choose 
isolated elements from various pieces of prior art which bear little or no relationship to each 
other or to the problem addressed by the Applicant's invention in reconstructing the claimed 
invention from the Applicant's own disclosure. 

In a decision of the C.A.F.C., Panduit Corp. v. Dennison Manufacturing Co. , 810 F. 2d 
1561, 1 USPQ 2d 1593 (Fed. Cir. 1987), Chief Judge Markey discussed and applied the various 
judicial pronouncements summarized above in reversing a lower court's holding of invalidity 
based on obviousness under Section 103, and further cautioned against the impermissible use of 
hindsight in picking and choosing isolated elements from various pieces of prior art, which bear 
little or no relationship to each other or to the problems addressed by the Applicants' invention, 
in reconstructing the claimed invention from the Applicants' own disclosure. 

In the Panduit decision, chief Judge Markey offered the opinion that such impermissible 

hindsight reconstruction from isolated elements in a number of prior art references in order to 

arrive at the claimed combination is contrary to the purpose of the patent laws. 

"Virtually all inventions are necessarily combinations of old elements. The 
notion, therefore, that combination claims can be declared invalid merely upon 
finding similar elements in separate prior patents would necessarily destroy 
virtually all patents and cannot be the law under the statute, Section 103." 810 F. 
2d at 1575, 1 USPQ 2d at 1603. 

Furthermore, Judge Markey severely criticized the lower court for failing to view the 
claimed combination invention as a whole, but rather selecting bits and pieces from prior patents 
that might be modified to fit the lower court's interpretation of the claims. 
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Further, in the Panduit decision, Judge Markey discussed the fact that the large body of 



prior art, individual pieces of which show various bits and pieces of the claimed combination, 

can actually support a conclusion of non-obviousness , rather than serving as a basis for hindsight 

bit-by-bit reconstruction of the claimed invention. 

"Indeed, that the elements noted by the court lay about in the prior art available 
for years to all skilled workers, without, as the court found, suggesting anything 
like the claimed inventions, is itself evidence of non-obviousness. . . .[The court] 
nowhere reconciled [its] evaluations with its contrary findings that no one skilled 
in the art had for years been led to those evaluations by the prior art." 810 F. 2d 
at 1577-78, 1 USPQ 2d at 1605. 

Judge Markey' s opinion also addressed the hindsight picking and choosing problem accordingly: 

"The district court nowhere pointed to anything in the prior art that would have 
suggested the desirability, and thus the obviousness, of making the distinctive 
structural elements and combinations... invented and claimed. Nor did the court 
succeed in the difficult task of casting its mind back into that of a person of 
ordinary skill in the art that had no pre-knowledge of the crucial structural 
differences that vitalize [the] inventions." 810 F. 2d at 1580, 1 USPQ 2d at 1606 
(emphasis in the court's opinion). 

In the present application, the cited references relate to problems that are quite distinct 
from the specific problems addressed by Applicants' claimed invention. Thus, it appears that at 
the time the invention was made, one skilled in the art would not have looked to these references 
in order to solve these problems, at least as these problems are addressed by Applicants' claimed 
invention. 

In summary, the Examiner's primary references JA 5-3365 and JA 6-156049 fail to 

disclose the corrugated fin type of heat exchanger and the detailed positioning of the top and 

bottom end of the air introduction port in relation to the cooling heat exchanger. The Examiner's 

arguments related to these two references is inaccurate and the Examiner had to struggle to 

define Applicant's claimed elements in these two references. The Examiner then looks to Stech, 

JP'388, JP 63-17107 and Newton to support and modify his interpretation of the two primary 

references clearly using hindsight after reviewing Applicant's disclosure. 
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Regarding Claim 40, the Examiner has not applied any of the references to the limitations 
of this claim other than to include this claim in the general rejection. 

Regarding the rejections based upon the addition of Nagao, JAG 3-38016, Gebhardt, 
Marsteller, Brandecker, Bates or Mullin et al., these rejections are all defined as "being 
unpatentable over the prior art as applied to Claim 6 above" and thus the above discussion 
regarding Claim 6 applies here also. Again, the Examiner has not discussed the relationship 
between the limitations of Claim 40 and the cited prior art. 

Nagao, et al. discloses the blower arranged above the heating and cooling heat exchanges 
making it impossible to reduce the up-down direction of the unit. In addition, the relationship 
between the top and bottom end of the air introduction port in relation to the cooling heat 
exchanger is not possible. 

JP 63-38016 discloses a vertically located heating heat exchanger located at the rear of 
the cooling heat exchanger and not above it as defined in Applicant's claims. In addition, the 
blower is located above the cooling heat exchanger making it impossible to have the defined 
relationship between the top and bottom end of the air introduction port and the cooling heat 
exchanger. 

Gebhardt, Marsteller, Brandecker, Bates or Mullin et al. do not disclose a heating heat 
exchanger disposed above the cooling heat exchanger. None of these references disclose 
information that would supply the missing elements of the rejection of Claim 6 as detailed above. 

CONCLUSION 

Applicants respectfully submit that the Examiner has not shown that the various 
combinations of the references presents a prima facie case of obviousness as the references do 
not teach the elements of the claimed invention, much less suggest the combination of the 



- 13- 



references. In fact, the references lack several features of the claimed invention and would not 
anticipate nor render the invention obvious to those skilled in the art. 

Regarding Claim 40, none of the references were defined as meeting the limitations of 
Claim 40. 

Applicant's invention provides the art with a unique construction that reduces packaging 
size and improves drainage which is neither suggested or disclosed by the prior art. 
Accordingly, reversal of the final rejection of Claims 6, 7, 9, 11, 12, 15-20, 22, 23, 40-42 is 
respectfully requested. 

Respectfully requested, 



HARNESS, DICKEY & PIERCE, P.L.C. 



Date: December 12, 2003 




P.O. Box 828 

Bloomfield Hills, MI 48303 
(248) 641-1600 

Attachments : Appendix A - Claims on appeal 

Appendix B - JP 5-3365; JP 6-156049; Stech (USP 4,842,046); JP 2-17388; 
JP 63-17107; Newton, et al. (USP 2,728,206); Nagao, et al (USP 4,696,340); 
JP 63-38016; Gebhardt, et al (USP 2,703,223); Marsteller (USP 3,492,833); 
Brandecker (USP 2,552,396); Bates (USP 1,909,144); Mullin, et a/.(USP 
3,000,192). 
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Appendix A 

Claims 6, 7, 9, 11, 12, 15-20, 22, 23, 40-42 on appeal are as follows: 



6. (on appeal) An air conditioner for a vehicle having a passenger compartment, 
said air conditioner comprising: 

a case forming an air passage through which air is blown into the passenger 

compartment; 

a blower for blowing air in said case into the passenger compartment; 

a cooling heat exchanger for cooling air blown from said blower, said cooling 
heat exchanger being disposed approximately horizontally in said case to have a lower space in 
said case under a bottom surface of said cooling heat exchanger, the bottom surface being 
slightly inclined relative to a horizontal surface by an inclination angle; 

i --■ 

a heating heat exchanger for heating air from said cooling heat exchanger so that 
the temperature of air to be blown into the passenger compartment is conditioned, said heating 
heat exchanger being disposed approximately horizontally at an upper side of said cooling heat 
exchanger; and 

a mode switching member for selectively switching flow direction of the 
conditioned air blown into the passenger compartment, wherein 

said cooling heat exchanger includes a plurality of tubes through which 
refrigerant flows, and a plurality of corrugated fins disposed between adjacent said tubes; 

said blower is offset from said cooling heat exchanger to a side of said cooling 
gf* heat exchanger; 

said bottom surface of said cooling heat exchanger has a tilted upper end portion 
and a tilted lower end portion; 



said case has a case portion defining an air introduction port fipiffwhich air blown 
by said blower is introduced into said lower space, said air introduction port having a top end and 
a bottom end in a vertical direction; and 

said top ^ntl of said air introduction port is positioned above said tilted lower end 
portion of said cooling heat exchanger, and said bottom end of said air introduction port is 
positioned under said tilted upper end portion of said cooling heat exchanger, in the vertical 
direction. 



7. (on appeal) An air conditioner according to claim 6, wherein said blower and said 
cooling heat exchanger are disposed in such a manner that air is approximately horizontally 
blown from said blower toward said cooling heat exchanger, and 

wherein air is introduced into said cooling heat exchanger from below the cooling 
heat exchanger. 

9. (on appeal) An air conditioner according to claim 6, wherein said tubes extend in 
a direction approximately equal to a direction of air blown in said air-blowing passage from the 
blower to the cooling heat exchanger. 

1 1 . (on appeal) An air conditioner according to claim 6, wherein: 

said case has a drain port for draining condensed water from said cooling heat 
exchanger to an outside of said case; and 

said drain port is provided at a bottom-most portion of said case. 

12. (on appeal) An air conditioner according to claim 6, wherein: 
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said case has a first opening for blowing air toward an upper side of the passenger 
compartment, a second opening for blowing air toward a lower side of the passenger 
compartment, and a third opening for blowing air toward a lower side of the passenger 
compartment, and a third opening for blowing air toward a windshield; and 

said mode switching member is disposed at an upper side of said heating heat 
exchanger to selectively open and close said first opening, said second opening and said third 
opening. 

15. (on appeal) An air conditioner according to claim 11, wherein said drain port is 
disposed below a downwardly inclined end of said cooling heat exchanger. 

16. (on appeal) An air conditioner according to claim 6, wherein air is blown from 
said blower in an air-blowing passage between said blower and said cooling heat exchanger, said 
air-blowing passage between said blower and said cooling heat exchanger is approximately 
horizontal. 

17. (on appeal) An air conditioner according to claim 6, wherein air is blown from 
said blower in an air-blowing passage between said blower and said cooling heat exchanger, and 

said tubes and said corrugated fins extend in a direction approximately equal to a 
direction of air blown in said air-blowing passage from said blower to said cooling heat 
exchanger. 

18. (on appeal) An air conditioner according to claim 6, wherein said blower is 
laterally spaced apart from said cooling heat exchanger. 
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19. (on appeal) An air conditioner according to claim 6, wherein said cooling heat 
exchanger includes a higher side and a lower side, and said blower includes a centrifugal fan; 

wherein the centrifugal fan is offset from said cooling heat exchanger to the 
higher side of said cooling heat exchanger, and the centrifugal fan is laterally spaced apart from 
said higher side of said cooling heat exchanger such that the centrifugal fan and the cooling heat 
exchanger do not overlap in the vertical planes. 

20. (on appeal) An air conditioner according to claim 19, wherein the centrifugal fan 
and the lower side of the cooling heat exchanger, respectively, are vertically offset a 
predetermined distance from said heating heat exchanger. 

22. (on appeal) An air conditioner according to claim 6, wherein: 

said blower includes a centrifugal fan including a top and a bottom; and 
said tilted lower end portion of said cooling heat exchanger is positioned lower 
than said top of said centrifugal fan. 

23. (on appeal) An air conditioner according to claim 6, wherein: 
said case includes a scroll casing; 

said blower includes a centrifugal fan disposed within said scroll casing; and 
said scroll casing has a bell mouth shaped inlet disposed at the top of said scroll 
casing, from which air is drawn therein. 
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40. (on appeal) An air conditioner for a vehicle having a passenger compartment, 
said air conditioner comprising: 

a case forming an air passage through which air is blown into the passenger 

compartment; 

a blower for blowing air in said case into the passenger compartment; 

a cooling heat exchanger for cooling air blown from said blower, said cooling 
heat exchanger being disposed in said case to have a lower space in said case under a bottom 
surface of said cooling heat exchanger; and ■ 

a heating heat exchanger for heating air from said cooling heat exchanger so that 
the temperature of air to be blown into the passenger compartment is conditioned, said heating 
heat exchanger being disposed approximately horizontally at an upper side of said cooling heat 
exchanger, wherein 

said cooling heat exchanger includes a plurality of tubes arranged in a 
predetermined direction through which refrigerant flows, and a plurality of corrugated fins 
disposed between adjacent said tubes; 

said blower is offset from said cooling heat exchanger to a side of said cooling 
heat exchanger; 

said case has a case portion defining an air introduction port from which air blown 
by said blower is introduced into said lower space, said introduction port having a top end and a 
bottom end in a vertical direction; 

said cooling heat exchanger is disposed such that air blown by said blower is 
introduced into said air introduction port and flows in said lower space along a substantial 
portion of the bottom surface of the cooling heat exchanger for promoting a flow of condensate 
in the predetermined direction of the plurality of tubes. 

A-5 



41, (on appeal) An air conditioner according to claim 40, wherein the cooling heat 
exchanger is slightly inclined relative to a horizontal surface by an inclination angle. 

42. (on appeal) An air conditioner according to claim 41, wherein: 

said bottom surface of said cooling heat exchanger has a tilted upper end portion 
and a tilted lower end portion; and 

said top end of the air introduction port is positioned above said tilted lower end 
portion of said cooling heat exchanger, and said bottom end of said air introduction port is 
positioned under said tilted upper end portion of said cooling heat exchanger, in the vertical 
direction. 
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JP 5-3365 
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♦ Japanese Examined Utility Model Publication (JPY2) Wo. 5-3365 

Air conditioning apparatus body 1 is formed longwise to form a space 2 for 
accommodating air conditioning device by surrounding metal plates and is 
based on a supporting base 3. In the space 2, a bypass passage 4 is formed 
beside a heater 5 using coolant in a vehicle. Below the heater 5, an evaporator 
6 is disposed. In the bypass passage 4, an air mixing door 7 for adjusting 
temperature is disposed. The air mixing door 7 works together with a water 
valve (not shown) for controlling a supply of the coolant 
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JP-Y2-5-3365 

(page 2 column 3 line 30-41) 

An air conditioning unit body 1 is formed longwise to form a 
space 2 for accommodating an air conditioning device by surrounding 
metal plates and is based on a supporting base 3, In the space 2, 
a bypass passage 4 is formed beside a heater 5 using coolant in a 
vehicle. Below the heater 5, an evaporator 6 is disposed. In the 
bypass passage 4, an air mixing door 7 for adjusting temperature is 
disposed. " The air mixing door 7 operates together with a water valve 
(not shown) for controlling a supply of. the coolant. 

(page 2 column 4 line 21 - 28) 

A blower unit body 17 has a scroll 19, a centrifugal type blower 
20 disposed in the scroll 19, and a motor 21 for driving the blower 
20 disposed in the scroll 19, inside itself . Outside the scroll 19, 
the blower unit body 17 has a suction port 22 and an air-blowing port 
23 , which respectively protrude and are opposite to each other in 
a longitudinal direction. The suction port 22 and the blower port 
23 have the same shape, and can be attached into a connection port 
14 of the air conditioning unit body 1. v , 

(page 2 column 4 line 41 - page 3 column 5 line 24) 
In the above-described construction, at a heating time in 
winter or the like, the suction port 22 of the blower unit body 17 
is attached into the connection port 14 of the air conditioning unit 
body 1, and is fixed thereto by connection means 24, As shown in 
FIG. 2, thereafter, a temperature control lever 12 is switched to 
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a HOT position, and an air-flow-amount control switch 10 is switched 
from an OFF position to a position of a suitable air flow amount. 
Thereby, air inside a passenger compartment is sucked through an upper 
blower port 13, .and is heated by a heating heat exchanger 5. Then, 
the heated air passes through the blower 20 via a cooling heat 
exchanger 6 not operating, and is blown toward feet of a passenger 
through the blower port 23. 

At a cooling time in summer or in a middle season, when the 
blower unit body 17 is under a state shown in FIG. 2, the blower unit 
body 17 is removed, and the blower port 23 of the blower unit body 
17 is attached into the connection port 14 of the air conditioning 
unit body 1. 

Thereafter, the temperature control lever 12 is switched to 
a COLD position, a thermal control switch 11 is switched from an OFF 
position to a suitable position, and the air-flow-amount control 
switch 10 is switched from an OFF position to a position of a suitable 
air flow amount. Thereby, air at a lower side inside the passenger 
compartment is sucked from the suction port 22 of the blower unit 
body 17, and is sent from the blower port 23 of the blower unit body 
17 into the air conditioning unit body lo Then, the air iS'.CQOled 
by the cooling heat exchanger 6, and the cooled air is blown from 
the upper blower port 13 to an upper portion in the compartment through 
the heating heat exchanger 5 which is operated when necessary- 
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JP 6-156049 



JP-A-6-156049 

An air conditioner includes an evaporator (28) disposed 
at an upper side of a blower (18), and a radiator (46) disposed 
at an upper side of the evaporator (28). On an upper side of the 
radiator (46), there are formed a defroster air outlet (50), a 
foot air outlet (54), an upper side air outlets (58, 60) and 
switching doors (52, 56, 62). in the air conditioner, the 
evaporator (28) is disposed approximately horizontally, and a 
drain pipe (68) for draining condensed water is provided at a 
lower side position of the evaporator (28). 
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JP-A-6-156049 (page 1^ abstract^ construction) 

A blower 18 and an air distribution unit 22 are vertically 
disposed so that the blower 18 occupies a lower position, and are 
attached to a front surface of a passenger compartment 12 under an 
instrument panel 66- An outside-air suction pipe 32, which is flat 
in a vehicle width direction, is provided between the air distribution 
unit 22 and a partition wall 14 for partitioning the passenger 
compartment 12 and an engine compartment 16. Outside air is sucked 
by the blower 18, and is sent into the passenger compartment by the 
air distribution unit 22 from discharge ports 50, 54, 58, 60 through 
an air-conditioning evaporator 28, a heating heat exchanger 44 and 
the like. An entire air conditioning apparatus occupies a small area 
in the passenger compartment due to a vertical type, and does not 
also protrude into the engine compartment. The air conditioner can 
be mounted on a vehicle having a right steering wheel or a left 
steering wheel without modification due to a lateral symmetry. 
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[57] ABSTRACT 

A vehicle heater/air conditioner which includes heat- 
ing and cooling coils enclosed within a housing and in 
flow communication with a blower member which 
pushes air through the housing. The housing containing 
the heating and cooling coils is positioned generally 
between the inner and outer vehicle side Walls for con- 
servation of space. 

8 Claims, 1 Drawing Sheet 
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SLIM-LINE VAN HEATER/AIR CONDITONER 
UNIT 

SUMMARY OF THE INVENTION 

This invention relates to a vehicles heating and air 
conditioning units and will have specific application to 
a combined heater/air conditioner which is substan- 
tially housed within the vehicle side wall. 

Heretofore, air conditioning units used in mobile 
homes or vans or the like usually inclue a large bulky 
unit which is either housed on top of the vehicle or 
underneath one of the rearward seats. The obvious 
problem associated with such bulky air conditioning 
units is the space required by the unit which either 
reduces the amount of usable cabin space or if housed 
on top of the vehicle, creates excessive drag. Further a 
separate unit is generally required to heat the vehicle, 
thus, raising the cost of the vehicle. This invention 
eliminates these problems by providing for a combined -° 
heating/air conditioning unit which is generally en- 
closed betw-en the vehicle's inner and outer side walls. 
The heating and air conditioning hoses are guided 
through the vehicle side wall along with the flexible 
tubes which lead to various air ducts within the vehicle. — 
The only interior space consumed by the unit is that 
required to house the blower fans and motor which 
extend a few inches outwardly from the van side wall. 

Accordingly, it is an object of this invention is to 
provide for a combined heater/air conditioner for use 30 
with a vehicle. 

Another object of this invention is to provide for a 
heater/air conditioner unit which can be housed within 
the side wall of a vehicle. 

Another object of this invention is to provide for a 35 
heater/air conditioner which requires a small amount of 
the vehicle's interior space. 

Other objects of this invention will become apparent 
upon a reading of the following description taken along 
with the accompanying drawings. 40 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the heater/air condi- 
tioner of this invention shown in use in a vehicle. 

FIG. 2 is a fragmentary sectional view taken along 45 
line 2—2 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred embodiment herein described is not 50 
intended to be exhaustive or to limit the invention to 
explain to the precise form disclosed. It is chosen and 
described to explain the principle of the invention and 
its application and practical use to enable others skilled 
in the an to utilize the invention. 55 

As shown in the drawings, the combination heater- 
/air conditioner unit 10 includes an electric motor 12 
which is connected at its oppositely extending shafts in 
a conventional manner to blower fans 14. Motor 12 is 
connected to an electric power source (not shown) 60 
within vehicles 15. 

Blower fans 14 and motor 12 are enclosed by blower 
housing 16 which is connected by fasteners such screw 
18 to heat exchanger housing 20. Housing 20 accommo- 
dates an air filter 22 which is positioned directly in front 65 
of blower fans 14. 

A heat exchanger unit 24 is positioned within housing 
20 and includes a multitude of heat excj angejjj ns 26 
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tone shown), air conditioning coils 27. 28 and 29 and a 
heating coil 30. Air conditioner coils 27, 28 and 29 are 
mutually connected and adapted for connection to an 
air conditioner compressor (not shown) by an inlet 
- connector 32 and an outlet connector 34. In a similar 
fashion, heating, coil 30 is adapted for connection into 
the water coolant system (not shown) of vehicle 15 by 
inlet connector 36 and outlet connector 38. The heat 
exchanger unit 24 is constructed as is common in the 
industry so that air conditioning coils 27, 28 and 29 are 
each reverse bent across the entire length of the heat 
exchanger unit as is heater coil 30. So as to maximize the 
heat transfer capabilities of the unit the heater and air 
conditioning coils are passed through in contact with 
fins 26 which increase the surface area exposed to the 
blown air. 

A pair of manifolds 40 are connected to the upper end 
of coil housing 20 by fasteners such as screws 41, and 
include a projecting mouth 44. A flexible hose 46 is 
connected at one end to each projecting mouth 44 of 
manifolds 40. The other ends of flexible hose 46 is con- 
nected to various air outlet ducts (not shown) through- 
out the vehicle (not shown). 

As depicted in FIG^ 2, coil housing 20 with heat 
exchanger unit 24 enclosed therein is positioned be- 
tween the vehicle outer wall 48 and the vehicle inner 
wall 50 with flexible tubes 46 extending upwardly be- 
tween the walls. Motor 12 and blower fans 14 are lo- 
cated adjacent the vehicle floor and extend a slight 
distance into the vehicle's interior. Inner wall 50 ex- 
tends about motor 12 and fans 13 at its wall portion 52 
which includes air inlet slots 54. 

In operation, upon motor \2 being activated, blower 
fans 14 rotate so as to blow air through filter 22 and 
across heat exchanger unit 24. The air blow through 
filter 22 and heat exchanger unit 24 will either be heated 
by coil 30 or cooled by coils 27, 28 and 29 as selected by 
the the vehicle user and will exit the heating/air condi- 
tioning unit 10 through flexible tubes 46 in the direction 
shown by arrows 56, into the vehicle air ducts (not 
shown) to heat or cool the vehicle. 

It is understood that the invention is not limited to the 
above given details but may be modified within the . 
scope of the appended claims. 
I claim: 

1. A heat exchanger unit in combination with a vehi- 
cle having an outer and an inner side wall, said unit 
including a heat exchanger means for cooling or warm- 
ing air, blower means for delivering said air to said heat 
exchanger means, duct means in air flow communica- 
tion with said heat exchanger means for delivering said 
air to an interior of said vehicle, said heat exchanger 
means enclosed by a housing, the improvement wherein 
said housing and said heat exchanger means are posi- 
tioned substantially between an outer side wall and an 
inner side wall of said vehicle, said blower means in air 
flow communication with said heat exchanger means 
and including a housing enclosing the blower means 
connected to said heat exchanger means housing. 

2. The heat exchanger of claim 1 wherein said blower 
means is in air flow communication between said heat 
exchanger means and the interior of said vehicle 
through said inner side wall. 

3. The heat exchanger of claim 2 wherein said blower 
means is located adjacent a floor of said vehicle. 
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4. The heat exchanger of claim 2 and including a filter 
element positioned between said blower means and said 
heat exchanger means. 

5. The heat exchanger of claim 1 wherein said heat 
exchanger unit includes a core having tubing for accom- 
modating a cooling fluid and separate tubing for accom- 
modating a heating fluid. 

6. A heat exchanger unit in combination with a vehi- 
cle having an outer and an inner side wall, said unit 
including a heat exchanger means for cooling or warm- 
ing air, blower means for delivering said air to said heat 
exchanger means, duct means in air flow communica- 
tion with said heat exchanger means for delivering said 
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air to an interior of said vehicle, said heat exchanger 
means enclosed by a housing, said housing and said heat 
exchanger means positioned substantially between an 
outer side wall and an inner side wall of said vehicle, 
said blower means in air flow communication between 
said heat exchanger means and the interior of said vehi- 
cle through said inner side wall. 

7. A heat exchanger of claim 6 and including- a filter 
element positioned between said blower means and said 
heat exchanger means. 

8. A heat exchanger of claim 6 wherein said blower 
means is located adjacent a fioor of said vehicle 
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ABSTRACT: 

PURPOSE: To make uniform levitating motion of particles in a 
fluidized chamber, 

improve thermal efficiency and permit the slanted mounting of a 
main body by 

providing partitioning plates, arranged orthogonally to the 
passing direction 

of air and defining the title heat exchanger into the fluidized 
chambers 

laminated in up-and-down direction. 

CONSTITUTION: An evaporator 100 is provided in a ventilating duct 
13. A space 

between dispersion preventing plates 103, 104 is divided by 
partitioning plates 

105, 106 to form a plurality of fluidized chambers 107.. 
Particles 102 effect 

levitating motions in only respective independent fluidized 
chambers 107. 

Accordingly, the particles will never be collected and stagnated 
below the 

evaporator 100. Refrigerant flows into a tube 101 and heat 
exchange between . 

air and. the outer wall of the tube 101 is effected. A guide 
plate 104 provides 

a narrow guiding passage near the center of a heat exchanger, 
whereat an air 

speed is high, and provides a wide guiding passage at a part 
whereat the air 

speed is low. The particles perform uniform levitating motions 



in sucn g 

manner whereby the main body of the heat exchanger may be mounted 
siantediy and 

heat exchanging efficiency may be improved. 
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ABSTRACT: 

PURPOSE: To make it possible to install an 
air-conditioning device without 

narrowing the effective space in the passenger's 
compartment of a vehicle and 

to enhance the ventilation for the passenger's compartment, 
by disposing an 

air-conditioning unit and a duct within the closed 
cross-sectioned area of one 

side wall of the vehicle body, and by blowing the outside 
air into the rear 

seat section in the passenger's compartment. 



CONSTITUTION: An inside air suction port 10 and a 
blow-out port 11 are 

formed in the inner panel 9 of one side wall 6 of a vehicle 
body. Further, an 

air-conditioning unit 12 is disposed within the closed 
cross-sectioned area of 

the N one side wall 6 of the vehicle body, and is composed of 
a blower 13 and an 

evaporator 14. Further, an air-conditioning duct 15 
communicating between the 

evaporator 14 and the blow-out port 11 and an inside-air 
introduction duct 16 

for leading the inside air into the blower 13 through the 
inside air suction 

port 10 are disposed in the closed cross-sectioned area of 
the one side wall 6 

of the vehicle body. An outside air introduction duct 18 
for leading the 

outside air into the blower 13 through an outside air 
suction port 17 formed in 

the outer panel of the one side wall 6 of the vehicle body, 
is connected to the 

inside air introduction duct 16, and is provided therein 
with a valve element 

19 for. changing the amount of introduction of the outside 
air. 
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Condensate formed upon the co'fl 20 drips into the 
L„ ed Pf" 28 Md nms into the accumulator 30. A 
2,728,206 ball or other suitable valve causes the condensate to col- 

SYSTEM FOR HANDLING CONDENSATE < «5 "n the accumulator 30 until the ball is floated from the 
Alwh, H im ^ w»«i»nsatb 5 seat 32 whereupon the pump 34 discharges the condensate 

Smo£ toAcZ I^TS & » Drak 5' ,ackson ' Mich - ^Ftf* ^T^ 0 ' 30 mfo ** chiUed return line 

AppHc^Nov.mb.23 10 ST^^WJlfflSjSa 
1 Claim, (a 62-140) on the back side of the fan 16 functions to drive both the 

i • tan 16 and the pump 34. 

The condensate discharged into the chilled water return 
The present invention relates to imwovements in a i« TULi. ! UpP J y my mak e-up water required. Any 

from a plurality of air cmm^h^^^^Z * t0 46 ^ " Preferably common to 

paratus, through which chiller? ««f«rS u • 5U t m ~ a P" a " the units 10 of the system. 

and resulting *5^^ b ff ft iS^ , ctft 5°™ T fa * 8 Venturi « * 

It has been the practice in the hanZg of condensate 20 pSd SoTpvT ^ performS *« <* *° 

from individual room air conditioning unifa : to S ?w P 2 u f I' 8 - 1, Cona ensate from the unit 10 is dis- 

Pipe each unit to a sewer coJSK? t^ov^e Jffin ^ !° ? t0 . 46 screcn 52 * * e ^ 

unit with a receptacle into which the condensate fa toe^ed Thl ^ stand /«* accumulator and trap 30\ 

and accumulated and then periodically em$ei Jul SSSlTT £ 0 . dUC ? d K** venturi 48 •» 52 

According to the present invention, the condensate 25 ff SS^? ^* B * levd » ,ndicated to ^ "«■** 

from each air conditioning unit is B „f, ra H„ *I y H »e entrance of air into the return line 26'. The sensitive 

into the circulating system to toSKJ If ^ « fl ° W ° f "odensatetoVaTE 

avoids a sewer connection for each un? redCs pipfo^to leakaee whfcwT 30' yet prevents 

a minimum and permits the use of the InrZfli^f? 7^ S ^ ""^ resu, t from a back, pressure, 

make-up water. I? is immateriaTaclor^S *e P ™ SO have annr'T'l principles ° f «he invention 

invention, whether the condensate is SdteharaSfaS ?™Lt PP l ? b0a - t0 J efri 8 era °"°8 systems in which the 

the chilled water line flowing to or retains fr„l T ' ooIln 8 medium is other than chilled water. With™ irie- 

air conditioning unit ,D * *° <* returning from the dium of a different substance than water/separation of 

tern i„ which dftSSR db^fiSRffi 35 dJKXS" ° U ' to 

water circulating system. 8 chaled cla f and d «ire to cover by Letters Patent is- 

hJT^ ° b . iect is t0 P rovide » system of condensate a cOfo^ZSFJ' c ,° ndition5a e apparatus comprising 
handlmg m air conditioning and other rinular ^Z^Z tu, } body of coolln 8 c6Us <Jisposed in said cabinet 
>n which the condensate is pertedfcauJ ^anTlnto^ T ^Irerurn conduits for conducting the chflJedTS 

These and other objects and adv^SesrSaiS X SSrf *?? Sld<! ° f Said cabinet tow ard the ote 
^yiWoo.formoftt.pSiSSJ ' ™ Jft f £liS 

AeumtlObythe^uS ^ *" ^ 20 Md leaves UNITED STATES PATENTS 

pipe 26. . ro me TOter ^er 25 by the return 2,082,441 Chfld " Apr. 10. 1934 

2.167.878 .Cn&ZZ^ZZZlSSiSl 
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[57] ABSTRACT 

An air conditioner comprises an outer casing containing 
an inner casing having a heat exchanger disposed „ 
therein and a blower so as to define jointly with the 
inner casing an internal air intake passage. The air con- 
ditioner further includes an air intake-discharge selector 
mechanism disposed in a desired position in communi- 
cation with the air intake passage for taking air into and 
out of the air conditioner. 

5 Claims, 6 Drawing Figures 
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A, R CONDITIONER £"25^^^ inVenti ° n ^ * 

BACKGROUND OF THE INVENTION BRIEF DESCRIPTION OF THE DRAWINGS 

1. Field of the Invention 5 FIG. 1 is a vertical cross-sectional view of an air 

The present invention relates to an air conditioner conditioner according to the present invention; 

adapted to be installed in a building or a housing. FIG. - 2 is a view similar to FIG. 1, showing the air 

* 2. Prior Art conditioner viewed from a different direction; 

A conventional air conditioner disclosed in Japanese 3 * a cross-sectional view taken alone line 

Utility Model Publication No. 44-29503 comprises a 10 A ~ A of *? a * 

heat exchanger and a blower disposed in a casing or ^9* 4 * a scnema *ic perspective view of the air 

housing. Room air is introduced from a lower inlet into conditioner illustrating airflow when the air conditioner 

the casing for temperature control and the temperature- ® in a heatin £ operation mode; 

controlled air is blown from an upper outlet into the FIG> 5 * a ™ w silimar to ™- 4, showing airflow 

room interior. The airflow passage in the casing extends 15 whcn the con OJt!oner is in a cooling operation mode- 
only in one direction so that the inlet must be disposed 

below the outlet FIG. 6 is a cross-sectional view of an air conditioner 

With this construction, the air conditioner must be accordin g to another embodiment of the present inven- 

installed in a predetermined posture, i.e. an air condi- tion ' 

turner having a construction for vertical installation 20 DETAILED DESCRIPTION OF THP 
cannot be installed in a horizontal posture or orienta- PREFRR R PH pStucm^ 
tion. When the installation site has ! Tspace insufSt A fc ^ EMBODIMENT 
for vertical installation of such air conditioner, it be- shown ,n FIGS * 1 to 3 - an * r conditioner con- 
comes necessary to provide another air conditioner str . ucted in accordance with the present invention corn- 
constructed to be suitable for horizontal installation 25 P"*? *" '? ner unit 40 havin S a heat exchanger 1 for 
thereof. heating, a heat exchanger 2 for cooling and an air-mix 
*tta™ a i> v ~r ?°° r 8 ' ^ thc ^Poncnts 1, 2, 8 being disposed in an 
SUMMARY OF THE INVENTION inner casing 3 of the inner unit 40. In the illustrated 
It is accordingly an object of the present in vention to t mbodiment » * he heat exchanger 1 is disposed above the 
provide an air conditioner having versatility in respect 30 ^ ^nger 2. 

to installation. neat exchanger 1 receives circulating hot water 

A more specific object of the present invention is to for heatin B air as the latter passes through the heat 

provide an air conditioner having structural features exchan f er L T> e heat exchanger 2 comprises an evapo- 

which enable the air conditioner to be installed in both « T * rcfh £eration system for cooling air as the 

vertical and horizontal postures without substantial lat ^ ^ugh the heat exchanger 2. 

reconstruction. 1 ne Inner casing 3 has, at one of its opposite ends, an 

Another object of the present invention is to provide u^l^^T^^ " ^ h ° le 11 of a 

an air conditioner having inner and outer casing defrn- „ J ?, "?* * u 6 °? er end > M inlet 5 which * 

iqg therebetween internal air intake passaged ftaSi ^ f**"* 1 * the outlet 4. The inner casing 3 
relatively large cross-sectional aijwperi^ 

thereby allowing air to flow therethrough at a low -J, * 5 * ^ Inner GBS ^ 3 incIudes thereiB a main 

velocity. * airfiow passage 6 extending upwardly from the inlet 5 

A further object of the present invention is to provide Z^^S ^ J** t xchan S ere 2 > L 

an air conditioner capable of blowine condition^ *ir „ ? 03511,5 3 farthtT mcludes a bypass passage 7 ex- 
without causing unplSt note : C ° n<htIOned mr 45 %f«8 *™nd the heat exchanger 1 to bypass the same. 

According to the present invention, the foregoing 2? |?™ fT 8 * d |? ^ ™ the 1 W MS P 255 ^ 7 
and other objects are attained by an air conEef angular y movable to adjust the ratio of the 

comprising an inner cJ* " tot^tta "Tlr* ^ * t0 am ° UDt ° f ^ * f ° r 

therein, a blower disposed It one side of S <n ^ n ^ 0,,m | a,r temperature at a desired value. The air- 

having a discharge hole coimectri VL m 2 * ^ * by a motor actuator 9 driven 

^charge selectof mechanism. JlS^^S^ 2E^^&V^ " a manual 

the inner cas ng and the blower therein ., ,„ a~kJ1 temperature control lever (neither shown), 
jointly with ilifai^^SSi'taJtr - J* WowerJOincIudesablower casing 13 having the 
«gftli«airintrfce I » B Sb^S^^ e P S„ ,ntoke k ho ' e "andad B chargehoIel2.afan(notshown) 
intake^lischarge seW nSSm movably deposed in the blower casing 13, and a drive 

With this construction, it is possible to disoose the air T f ' . °, n 13 aad with 

intake-discharee selector ^ to rotate ^ ,atter - Whe,, the driv e motor 14 is 

tioner at aX havino r ? " ° ~ Dd " conn « t « I « «" discharge side thereof with a air intake- 

M^„t „a £ SpaC f ,unita,,ons or restrictions. discharge selector mechanism 20 

lh ^3i2^3J% 1 , t l «- o^-ts of The Ler casing SttuSL rectangular body 

SiJdT?i S^JS- be( T C 10 thosC 65 ^ h °^» ^rein the inner casing 3 and the bloweV?0 

versea in tne an upon making reference to the detailed The outer casinc IS as ehnum in fk-c i T j « 

wnich preferred structural embodiments incorporating faces thereof for supporting the inner cffigl^S 
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3 4 
other pair of opposed inner faces of the outer casing 15 passage 25, then flows downwardly along the inner 
are separated from the inner casing 3 so that a U-shape casing 3, thereafter passes through the filters 17, and 
internal air intake passage 16 is defined between the enters the inner casing 3 from the inlet 5. In the inner 
inner and outer casings 3, 15. The U-shaped internal air casing 3, the air flows upwardly through the heat ex- 
intake passage 16 communicates at its opposite ends 5 changer 2 (not operated in the heating operation mode) 
thereof with the inlet 5 of the inner casing 3 which is and through the heat exchanger 1 during which time 
open toward a lower end of the outer casing 15. Thus, the air is subjected to a heat-exchange relationship with 
air in the air intake passage 16 flows into the inner cas- the hot water circulating through the heat exchanger 1. 
ing 3 through the inlet 5. The air thus heated is then drawn into the blower 10 

A pair of filters 17 extends diagonally between oppo- 10 through the outlet 4 and the intake hole 11, and thereaf- 
site lower corner edges of the inner casing 3 and op- ter is forced from the discharge hole 12 into the room 
posed lower corner edges of the outer casing 15 for interior through the inner and outer openings 21, 23 of 
filtrating air passing therethrough. A dram pan 18 is the selector-mechanism 20. The temperature of the 
disposed in the outer casing 15 at a lower end thereof blown-off air is regulated by varying the angular posi- 
for collecting condensed water. 15 tion of the air-mix door 8. 

The air intake-discharge selector mechanism 20 is The air conditioner shown in FIG. 5 is functioning as 
comprised of a funnel-shaped selector duct or case 24 an air cooler. In this operation mode, the shutters 27, 28 
having' an inner connecting opening 21 connected with are held in the phantom, line position of FIG. 1 so that 
the discharge hole 12 of the blower 10, and a pair of cooled air is blown from the upper outer opening into 
upper and lower outer openings 22, 23 communicating 20 the room interior. Room air is drawn from the lower 
with the inner connecting opening 21 and facing the opening 23 into the air conditioner, which in turn enters 
outside of the outer casing 15. The selector case 24 is the air intake passage 16 through the connector passage 
formed integrally with the blower case 13. 26, then flows downwardly along the inner casing 3, 

The outer openings 22, 23 having a rectangular shape, thereafter passes through the filters 17, and enters the 
are disposed one above another, and are fitted in an 25 inner casing 3 from the inlet 5 thereof. In the inner 
aperture 19 provided in the outer casing 15. casing 3, the air flows upwardly through the heat ex- 

The selector case 24 of the air intake-discharge selec- changer 2 where it is cooled. The cooled air further 
.tor mechanism 20 further includes a pair of connecting flows upwardly through the heat exchanger 1 (oper- 
, : passages 25, 26 through which the air intake passage 16 ated, if necessary, even in the cooling operation mode) 
communicates with the interior of the selector case 24, 30 and then is drawn from the intake hole 11 into the 
: and a pair of shutters 27, 28 pivotably mounted on re- blower 10 through the outlet 4. The cooled air is then 
: spective support shafts 27a 28a secured to the selector forced from the blower 10 into the room interior 
case adjacent to the inner connecting opening 2JL The through the discharge hole 12 and the inner and outer 
shutter 27 is movable between a first position indicated openings 21, 22 of the selector mechanism 20. 
by phantom lines at which the connecting passage 25 is 35 To control the temperature of the blown-off air, the 
closed by the shutter 27 and the inner and outer open- air-mix door 8 is turned to a desired angular position to 
ings 21, 22 communicate with each other, and a second regulate the amount of air passing through the heat 
position indicated by solid lines, at which the connect- exchanger 1. 

ing passage 25 is open to and communicates with the FIG. 6 shows a modified air conditioner constructed 
outer opening 22. The shutter 28 is also movable be- 40 for horizontal installation. This air conditioner is struc- 
tween first and second positions indicated by phantom turally and functionally the same as the air conditioner 
lines and solid lines, respectively. When the shutter 28 is shown in FIGS. 1-5 with the exception that the air 
in the first position, the connecting passages 26 is open intake-discharge selector mechanism 20 is located in a 
to and in communication with the outer opening 23. different position. With this structural similarity, the 
Alternately when the shutter 28 is held in the second 45 same or corresponding parts are designated by the same 
position, the connecting passage 26 is closed and the reference characters and a detailed description is not 
inner and outer openings 21, 23 communicate with each necessary. 

0t T?* , fi y providing two air intake-discharge selector raech- 

The shutters 27, 28 are coupled with a lever 29 for anisms constructed exclusively for vertical and horizon- 
synchronizing the angular movement of the shutters 50 tal installation, respectively, an air conditioner can be 
and are driven by a motor actuator 30. With the air installed in both vertical and horizontal postures with- 
intake-discharge selector mechanism 20 thus con- out substantial reconstruction thereof, 
structed, the discharge hole 12 of the blower 10 is con- Although in the illustrated embodiments, two heat 
nected with a selected one of the outer openings 22, 23 exchangers 1, 2 are employed for controlling the an- 
al response to pivotal movement of the shutters 27, 28. 55 temperature, only one heat exchanger is necessary 
At the same time, the other opening 22 or 23 is in com- when the air conditioner is equipped with a heat pump, 
mumcation with the corresponding connecting passage Furthermore, the air-mix door 8 may be replaced with 
^™ . any other suitable temperature control mechanism. 

Operation of the air conditioner is described below Obviously, many modifications and variations of the 
with reference to two operation modes respectively 60 present invention are possible in the light of the above 
shown in FIGS. 4 and 5. teachings. It is therefore to be understood that within 

FIG. 4 shows the air conditioner, functioning as a the scope of the appended claims, the invention may be 
heater. In this operation mode, the shutters 27, 28 are practiced otherwise than as specifically described, 
held m the respective solid line positions of FIG. 1 so What is claimed is: 
that heated air is blown from the lower outer opening 65 1. An air conditioner comprising: 
23 into the room interior. Room air is drawn into the air an outer casing; 

conditioner from the upper opening 22, which in turn an inner casing mounted within said outer casing and 
enters the air intake passage 16 through the connecting spaced therewithin from said outer casing for de- 
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fining an internal air intake passage between said 
inner casing and said outer casing; said inner casing 
having an inlet open to and communicating with 
said internal air intake passage, and said inner cas- 
ing having an* outlet; 5 
at least one heat exchanger mounted within said inner 

casing between said inlet and said outlet thereof; 
blower means having an intake hole open to and 
communicating with said outlet of said inner casing 
and a discharge hole, said blower means for draw- 10 
ing air thereto from said inner casing through said 
outlet of said inner casing and for forcing the air 
drawn thereto out of said discharge hole; and 
an air intake-discharge selector mechanism within 
said outer casing for placing said discharge hole of 15 
the blower means in communication with the out- 
side of the air conditioner while placing the outside 
of the air conditioner in communication with said 
internal air intake passage, 
said air intake-discharge selector mechanism includ- 20 
ing a pair of outer openings extending through said 
outer casing thereby open to and communicating 
with the outside of the air conditioner, a pair of 
connecting passages each of which is open between 
a respective one of said outer openings and said 25 
internal air intake passage, a pair of shutters each of 
which is movably mounted over a respective one 
of said connecting passages for moving over and 
away from said connecting passages to respectively 
close and open said connecting passages thereby 30 
selectively communicating said outer openings 
with said internal air intake passage, and synchro- 
nizing means for moving one of said pair of shutters 
over the respective connecting passage thereof as 

35 



the other of said pair of shutters moves away from 
the respective connecting passage thereof. 

2. An air conditioner as claimed in claim 1, 
wherein said at least one heat exchanger comprises a 

first heat exchanger for heating the air drawn 
through said inner casing by said blower means, 
and a second heat exchanger for cooling the air 
drawn through said inner casing by said blower 
means. 

3. An air conditioner as claimed in claim 2, 
wherein said inner casing has a main airflow passage 

defined therein between said inlet and said outlet 
and through which the air is drawn by said blower 
means; 

said first heat exchanger is disposed within the inner 
casing in said main airflow passage; 

said inner casing has a bypass passage extending 
around said first heat exchanger and therebetween 
and through which air drawn by said blower means 
bypasses said first heat exchanger; and 

an air-mix door movably mounted in said bypass 
passage for opening and closing said bypass pas- 
sage. 

4. An air conditioner as claimed in claim 1, 
wherein said internal casing has two opposed side 

faces and said outer casing has two opposed side 
faces, said two opposed side faces of said inner 
casing contacting said two opposed side faces of 
said outer casing respectively at respective inner 
surfaces thereof. 

5. An air conditioner as claimed in claim 1, 

and further comprising a filter extending, between 
said inner casing and said outer casing. 
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In an air conditioning unit, a part of air duct is formed 
by a dashboard panel (2), an instrument panel (3) and a 
supporting member (7) of an air conditioning unit. In the air 
conditioning unit, an evaporator (5) is disposed approximately 
horizontally. 
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JP-A-63^38016 (page 3^ left column^line 3 - page 4 ; left column^line 
24) 

FIG. 1 is a partially sectional perspective view showing a state 
where a vehicle air conditioning unit according to an embodiment of 
the present invention is equipped in a vehicle- FIG. 2 is a 
perspective view showing a state where components constructing the 
air conditioning unit are respectively attached to an 
air-conditioning-unit supporting member • In FIGS- 1, 2, a numeral 
(1) indicates a vehicle hood, a numeral (2) indicates a dashboard 
panel composed of a dashboard front (2a), a dashboard upper (2b) and 
a dashboard lower (2c), and a numeral (3) indicates an instrument 
panel « 

The air conditioning unit has a blower (4) for generating air 
flow, a first heat exchanger (5) such as an evaporator for generating 
low-temperature air, and a second heat exchanger (6) such as a heater 
core for generating high-temperature air. Here, the first heat 
exchanger (5) is disposed at an upstream side of the blower (4), and 
is extended in a vehicle width direction- Further, the second heat 
exchanger (6) is disposed at a downstream side of the blower (4), 
and is extended in the vehicle width direction- The components of 
the air conditioning unit, such as the blower (4) and the first and 
second heat exchangers (5), (6), are attached to the single 
air-conditioning-unit supporting member (7). The 
air-conditioning-unit supporting member (7) is fixed to the vehicle 
panel such as the dashboard lower (2c) and the instrument panel (3) 
via a seal member, as described later- 

The entire air conditioning unit according to the present 
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embodiment is extended in the vehicle width direction. Specif ically, 
the blower (4) and the first and second heat exchangers (5) f (6) are 
respectively disposed in or behind the dashboard panel at a front 
side of an assistant front seat from a vehicle side-end to an 
approximately center portion of a driver's seat side. The blower 
(4) has a rotation axis (4a) in the vehicle crosswise direction, and 
has a fan (4b) having a length approximately equal to the extension 
length of the first and second heat exchangers (5), (6) around the 
rotation axis (4a). For example, the blower (4) is one known' as a 
cross flow fan. Accordingly , the blower (4) effectively sucks 
low-temperature air passing through the first heat exchanger (5), 
and makes the low-temperature air pass through the second heat 
exchanger (6). The second heat exchanger (6) has dampers (6b) on 
alternate layers of heater core rows (6a) stacked in an up-down 
direction in plural layers, for example. Each damper (6b) is a shield 
plate having an area approximately equal to an air passing area of 
each heater core row (6a), for example. Then, the mixture ratio of 
the high-temperature air to the low-temperature air can be controlled 
by adjusting an opening degree of the damper (6b) . Here, the opening 
degree of the damper (6b) is automatically controlled based/on. each 
parameter such as compartment temperature inside a passenger 
compartment and outside temperature outside the passenger 
compartment. 

The air-conditioning-unit supporting member (7) is composed 
of a base portion (8) as a bottom portion, and both side portions 
(3) supporting both sides of the base portion (8) . The base portion 
(8) is composed of a first extension portion (10) having a flat portion 



(10a) extended in a vehicle floor direction and approximately 
parallel to the vehicle floor, a second extension portion (11) 
extended from the base end portion (10c) toward the blower (4), and 
a third extension portion (12) extended from the base end portion 
(10c) toward a vehicle rear. Here, a leading edge portion (12b) of 
the third extension portion (12) is attached to a lower end portion 
(3a) of the instrument panel (3) through a seal member (22) . Further, 
both side portions (3) support the first and second heat exchangers 
(5) / (6) through seal members (not shown) , respectively, arid sujppbrt 
both ends of the blower so that the fan can be rotated by a fan motor 
(13). side end portions of the vehicle panels such as the dashboard 
upper (2b) and the instrument panel (3) are attached to a 
circumferential portion (3a) of the both side portions. Further, 
side end portions of the first and third extension portions (10), 
(12) are attached to the circumferential portions (3a) through seal 
members, respectively. Furthermore, a damper (21), for opening and 
closing an opening between the first extension portion (10) and the 
dashboard lower (2c), is provided therebetween at the side of the 
dashboard lower (2c) so as to be slidable. Here, the blower (4) is 
provided so that the back surfaces of the dashboard upper («2b). and 
the dashboard lower (2c), formed in a step shape around the leading 
edge portion of the extension portion (11) and above and in front 
of the blower (4), are opposite to each other. Sheet shaped 
heat-insulating members (14) are provided on the backs of the 
dashboard upper ( 2b) and the dashboard lower ( 2c) . Further, the first 
heat exchanger (5) is provided under the blower (4) from a position 
between the first and second extension portions (10), ( 1 1 ) to an upper 
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end of an opening of the dashboard lower (2c). The second heat 
exchanger (6) is provided at the back of the blower (4) from the base 
portion (10c) to the dashboard upper (2b) so as to be perpendicular 
to the third extension portion (12). Seal members (15), (16) are 
provided between the heat exchangers (5), (6) and the base portion 
(8), between the heat exchangers (5) , (6) and the dashboard upper 
(2b) , and between the heat exchangers (5) , (6) and the dashboard lower 
(2c), respectively. Further, a seal member (17) is provided between 
an upper end portion of the instrument panel (3) and the dashboard 
upper (2b). 

In the above-described construction, air sucked from an 
opening (la) of the vehicle hood (1) flows in a passage formed by 
surfaces of a dash lower front (2a), the dashboard upper (2b) and 
the dashboard lower (2c). Then, the air flows from an outside-air 
introduction port (20) provided at a lower portion of the dashboard 
lower (2c) to the following routes the first heat exchanger (5) — > 
the blower (4) — ► the second heat exchanger (6) . Then, the air flows 
from an outlet (18), provided on a front surface of the instrument 
panel (3), into the passenger compartment. That is, the dash lower 
front (2a), the dashboard upper (2b), the dashboard lower (2c). and 
the like constitute an air duct of the air conditioning unit. Further, 
the back surfaces of the dashboard upper (2b) and the dashboard lower 
(2c) , provided in a step shape, also operate as a scroll of the blower 
(4), and the instrument panel (3) and the third extension portion 
( 12 ) also operate as an air mixing chamber for generating conditioned 
air. On the upper surface of the instrument panel (3) and the third 
extension portion (12), openings (25), (26) and dampers (27), (28) 
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are provided, respectively, so that air can be also blown toward a 
windshield (29) and feet of a passenger in accordance with a request. 

FIG. 3 is a partially detailed view showing an air mixing 
chamber according to the present invention. As described above, the 
air mixing chamber, constructed of the instrument panel (3) and the 
air-conditioning-unit supporting member (7) (refer to FIGS. 1, 2), 
has air ports (18) through which air is blown to the driver seat side 
and the assistant seat side, and a partition plate (19) for 
partitioning air flow toward both air ports (18). In the present 
embodiment, the partition plate (19) partitions a driver-seat-side 
center outlet (18a) and an assistant-seat-side center outlet (18b), 
and is extended so as to respectively partition a space within the 
air mixing chamber and the heat exchanger ( 6 ) upstream of the outlets 
(18a), (18b). 

In such construction according to the present embodiment , 
temperature of conditioned air is independently controlled at the 
driver seat side and the assistant seat side, for example, by 
individually controlling the dampers (6b). 
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This invention appertains broadly/to refrigeration, . and 15 
more particularly . to Ja. .novel. 'air \ wndiiipninj^. janitor" 
'. use in meat ..coolers,, cKifl and /.boning. roomsy.etc.,~and is 
an" improvementon our rEatent Sd. '2, 1 32,9 85 issued.Octo- 

ber n, 1938. .;:. v v;\ - .. .: ./v/* :'■/'. ;*}:. 

/y One of the..primai7 . objects. ^/6ur''pr^eiit Jnyeiitiont 20 
is .to .provide , novel .means /for .insuring ..a !. .uniform .andr> 
..full volume of airJflbw.^past^the^pjboling 
.the entire length of. the . refrigerating unit, . whereby -to 
insure the . proper . distribution \ of . cool ■ air it a/ "desired 
; uniform temperature ' into the /room,. 5 " • -" - : .... ■ • 25 
■ . -Another sailient object of the. invention /is /to { provide ; . - 
an air. conditioning imit including dongated . body 
Rousing or shell divided Mb ?a/ Jower .air; .jprjfessure\chani- 
"ber. and. "an -upper., air. flow .'.and /d^.trabuting : chamber iy 

a novelly disposed perforated baffle : platc; .wiiJ means .in- 30 
" eluding .a motor .dmenlblower'ior. supplying 'air at 1 , the - 
/desired volume rate' of '. jflow/tb .one .end: of .thfc ;air pres- 
sure chamber* the: baffle '^lalei^teinjg 9° [ formed and ar- 
ranged that/the 'flowSaf an-"'therethrough"> 
. from -the blower, to. the. opposite end : 6X.fn&'fmi^wiuout 35 
0.bjectipnable:.aif-eddies :and_'dead. ppots. '. " .. '/' ''{ './:.*. . . , 
~ ; A fuifrer object of ffi the.uh- 
' obstructed flow "• of air ' from : tdieVJblower :3o ■; .tbe^aur. jireis- 
. sure .< chamber, and . jto_ dispose.rthe : air .equalizing baffle 
opiate : at an angle to ; the iiofizbntal: *and at" . a gradual 40 
"incline "downward *frpm v ihe Tflower itp/the: opposite end - •. 
of the unit, so that the incoming air wiU 'impinge against 
the lower, surface .-of , the. baffle and be. directed through 
the openings thereof, and whereby the" air win" be grad- 
ually restricted .at "the fai:"'eii3'3bf-.^Iie:p'xessure chamber- 45 
-from -the., blower to insure the Jlow^of : air through the. 
baffle. platevequatly^-from" ,dne enft.lhereof toV^&other. 
v'.' ,A further .important T^ecroflthe ;myention.^s/tb Ju'tiKze 
\ihe, baHe^ime'asr "ff yater"(c\)iidematI)Dn) flowriplatgiso 
"as- 1o v insiire ^vwa^ng^aird : 1iuMbUfying . of the air I as 50 
the same passes through the openings in the baffle plate 
and thereby effectively preserve the color of the meat 
and to prevent excessive shrinkage in the meat 

Another further object of our invention, is to provide 
imperforate baffle plates on the opposite sides of the 55 
cooling coils in spaced relation to the side walls of the 
body housing and extending above the side walls, where- 
by to prevent the formation of ice and condensation 
on the side walls and to direct the cool air out above 
the side walls. 60 

A still further object of the invention is to provide 
a top wall for the unit for directing the air outward in 
the nature of a pan for collecting water of condensation 
and to provide side inclined baffle plates in connection 
therewith for either directing the cold humidified air up $5 
or down as may be desired in a particular installation. 

Another still further important object of the invention 
is the provision of electric heater means associated with 
the unit at predetermined points, adapted to be brought 
into use at desired times for humidity control. 70 

With these and other objects in view the invention con- 
sists in the novel construction, arrangement and forma- 
tion of parts as will be hereinafter more specifically de- 
scribed and claimed, and illustrated in the accompanying 
drawings, in which drawings, 75 

Figure 1 is a longitudinal sectional view through our 
improved cooler for refrigerating and like rooms, the 
section being taken on the line 1 — 1 of Figure 2, looking 
in. the direction of the arrows; 

Figure 2 is a top plan view of our unit, parts of the ^ 
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view . being .shown broken away to illustrate structural 
detail; ' 

. FJgure 3 is a traverse sectional view through :the unit 
taken 6n the (line 3-43 of Figure 1, looking in the direc- 
tion df-tbeatrbws.ahd showing the : arrangement of "the 
cooler units ; aria 1 side, baffle plates, and 
- Figure -4 tis. a -view Similar to Figure 3i but takeh -on 
the ilh&fc- 4 6f Figure. 1, the view showing ;the. Unob- 
structed 'inlet: for -the air leading into the pressure cham- 
ber ;from -the blower. . 

Referring "to ,thfe drawings in detail, wherein similar 
reference characters "designate corresponding, .parts 
throughout the several views, the letter, U generally in- 
dicates/the' complete' unit :and the : same includes an outer 
body bousing 'dr. shell 5, preferably formed from metal, 
such as stainless steel, which will resist rust. This body 
housing includes, a bottom wall 6, spaced parallel side 
walls : 7," /and. end walls .8 . and 9. The upper edges of 
. the .walls, 7, 8 and :9 are -provided with outwardly *fcx- 
'tending ' marginal. 'flanges . 10.". to reinforce and strengthen 
the housing and to provide attaching means for certain 
parts Of - the unit as will be later brought out If desired 
angle kon frame .members 11 can be secured to the walls 
7: and ;9 under the. .flanges. 10 to add additional strength 
and. rigidity Jo -the: unit, *; 

Arranged; wjthin the* body housing adjacent to the. end 
wall. 8 is : a. transve^ preferably ex- 

pends above; 'the/sidb wa^ this partition in con- 

junction with .'the -end wall ■ IS forms a .'compartmerit 13. 
' Arranged within/ the compartment 13 .is me blbwer. 14 
* and its /electric 'drive motor 15. ■ The armature .shaft .1*6 
of the motor is Hirectly iconnected "to the shaft -of the fan 
: 17 pf the blower. In Accordance with our' improvements, 
; the;;puUet';throat 18 of Vthe blower opens out straight 
luiroughVlhe partition plate 12, for -a purpose which will 
also later -appear .anil it is to be noted that this throat 
is unobstructed; 

. .Arrariged ..within /Hhisi body housing '5 /is: a perforated 
~air. equalising; bame;:plate 19. This baffle plate, extends 
frona'ooe.sidelwair? to' the other and is: rigidly secured to 
/these. walls^by.;wcrdmg.tor.m^ plate.cah 
;/be ^ formed from "stainless steel, if so desired. As best 
shown ,in ^Figure;: I, the/bsiffle :plate . extends from the 
:.pajrtltiori. wall J 12 toward the end . wall :9- and the baffle 
/plate .terminates ' slightly .short jd£ this end wall. 9 to .pro- 
yi& .a/'b^am ^ink 20. -The iilate .19 has its end just.ad- 
jacent:to'the ?6vall K $ ;bent dbwh into engagement with the 
; bottom w^U.lfi :of /me .body'housmg Mb form an/end wall 
; 21, ;a^d'tm # s;:etod'wallis:;provi with drain Qpenihgs 
J, 22 "wrriCh cDrntn^Diicate with J the drain" sink i20. The rad 
of the wall 19, which is adjacent to the partition wall 
12, is bent up and secured to this partition directly above 
the outlet throat 18 of the blower. The arrangement of 
the baffle plate 19 is such as to form a lower pressure 
chamber 23 and an upper air flow and distributing cham- 
ber 24. One of the important features of the present in- 
vention, is the "fact that we incline the baffle plate 19 
downwardly from the blower toward the end wall 9, 
and this feature will be later discussed. 

Arranged within the upper air flow and distributing 
chamber 24 are the finned cooling coils 25, and these 
coils extend from one end of the chamber to the other. 
The coils are provided with inlet and outlet headers 26 
and 27 with which inlet and outlet pipes communicate 
for permitting the circulation of the refrigerating liquid 
through the coils. The cooling coils are arranged above 
the perforated equalizing baffle 19 and the coils extend 
the full length of this plate. The cooling coils 25 can 
be held in the chamber 24 in any desired manner, and 
in the present showing upper and lower channel clamp 
bars 28 and 29 are provided, and these bars are held 
together on the coils by vertical tie rods 30. The top 
channel bars 28 constitute the supporting means for the 
cooling coils and these bars extend beyond the walls 7 
of the body housing 5 and are secured to the side walls 
by brackets 31. These brackets are bolted or otherwise 
secured to the flanges 10 on the side walls 7. 

Forming the top of the unit is a top wail deflector 
plate 32 and this plate can be in the nature of a pan 
for the collection of water of condensation. The deflec- 
tion plate is held in proper spaced relation to the coils 
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25 and the side walls 7 by means of inverted U-shaped 
brackets 33, which exteud transversely across the unit 
with the lower ends thereof secured to the flanges tl 
of the side walls. 

In use of the unit, the same is secured in place at » 
the proper point to the ceiling of a chill or cold room, 
by suspension hangers (not shown), and as condensa- 
tion collects in the unit, the same drips from the coiis 
onto the baffle plate 19. Air flowing through the open- 
ings in the baffle plate 19 from the pressure chamber 10 
23 into the chamber 24 is washed and humidified by the 
water. Surplus water flows down the inclined baffle 
plate 19 into the sink 20, and a drain pipe 34 can be 
provided for carrying this surplus water off to a sewer. 
If desired, an additional drain pipe (not shown) can be 15 
provided for the chamber 23 adjacent to the wall 21. 

In conjunction with the top deflector plate 32 wc 
utilize side wall deflector or baffle plates 35. These side 
wall deflector or baffle plates 35 are secured to the upper 
surface of the baffle plate 19 and extend from the parti- 20 
tion 12 to the end wall 9 in slightly spaced relation to 
the side walls 7 of the body housing. Combination in- 
sulator and spacer strips 36 are disposed between the 
lower ends of the deflector or side baffle plates 35 and 
the upper end of the baffle plates extend above the upper 25 
edges of the walls of the body housing. The side plates 
35 not only direct the air upwardly and then outwardly, 
but also form a space between the chamber 24 and the 
side walls 7 to prevent the frosting up of these side walls ' 
7 and the accumulation of moisture thereon. 30 

Longitudinally extending outwardly angled louvers 37 
are also provided, and as shown in Figures 3 and 4, these 
louvers are directed upwardly and outwardly and are se- . 
cured to the flanges 10 on the side walls 7. These lour 
vers are used to direct the air upwardly and against the 35 
ceiling of a room where it is again distributed and de- 
flected downwardly. If so desired, and as suggested 
in dotted lines in Figure 3, "down" loavers 38 can be 
provided and these louvers can be carried by the longi- 
tudinal side edges of the top deflector plate 32. In this 40 
instance, the louvers 38 direct the air downward. 

Now considering that the unit is properly positioned 
in the room with the blower 14 functioning; then the air 
from the blower enters straight into the pressure cham- 
ber 23 and due to the inclination of the baffle plate 19, 45 
the air strikes the lower surface of the baffle plate and 
is directed through the openings into the baffle plate, 
into the chamber 24 past the coils 25 and out of the sides 
of the unit As the chamber 23 decreases in size toward 
the end wall 9, the air is gradually restricted as the same 50 
flows toward the end wall 9, and this restriction eliminates 
un desired air eddies and dead spots, and insures the 
upward flow of the air through the perforations and ac- 
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tually the flow of air is equal throughout the entire length 
of the baffle plate 19. 

Electric heating elements 39 of a desired type can be 
placed on opposite sides of the unit in the air stream 
to regulate humidity and these heaters can be turned off 
and on as desired. The heaters can be bolted or other- 
wise fastened to the flanges 10 of the side walls 7. The 
heating elements 39 are of great importance, in that under 
certain conditions an excessive amount of moisture is 
present in the air. By utilizing the heaters, the air is 
somewhat dried and lightened to permit the free circula- 
tion thereof and the depositing of the moisture on the 
cooling coils. 

Changes in details may be made without departing 
from the spirit or the scope of this invention, but what 
is claimed as new is: 

1. An air conditioning and cooling unit for chill and 
like rooms comprising an elongated body housing having 
a bottom wail, spaced parallel side walls and end walls, 
a transverse partition in said body housing arranged ad- 
jacent to one end wall, an air equalizing and distributing 
baffle plate disposed in the housing extending from one 
side wall to the other and from the partition toward the 
remote end wall denning in said housing a lower pres- 
sure chamber and an upper air distributing chamber, said 
baffle plate being provided with perforations, a motor 
driven blower in said housing on the opposite side of the 
partition from the baffle plate having a straight outlet 
throat opening into the pressure chamber, said baffle plate 
also including an end wall engaging the bottom wall of 
the housing in spaced relation to an adjacent end wall 
and defining a water collection sink, a discharge pipe 
communicating with the sink, cooling coils within the 
upper chamber, a top deflector plate carried by the hous- 
ing in spaced relation to the upper edges of the side walls 
and disposed above the cooling coils, and outwardly 
angled baffle plates disposed on opposite sides of the hous- 
ing and cooling coils. 

2. An air conditioning and cooling unit as defined In 
claim 1, and said air distributing baffle plate being in- 
clined downwardly from the partition plate toward the 
opposite end of the housing. 

3. An air conditioning and cooling unit as defined 
in claim 1, and electric heaters disposed between the top 
plate and the sides of the housing. 
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ABSTRACT OF THE DISCLOSURE 

An air conditioner temperature control having a single, 
"dry bulb" thermostat that effects thermostatic control of 
the air conditioner compressor as a function of both 
temperature and humidity. The thermostat's sensing cle- 
ment is disposed in such heat exchange relation with a 
thermal conductor disposed in the stream of air under- 
going control that the heat transferred by the conductor 
between the stream of air and the sensing element is a 
function of the moisture content of the stream of ai/. 
Operation afforded by the control is such that when 
the relative humidity is high, the air conditioner oper- 
ates to maintain a lower dry bulb temperature than when 
relative humidity is low. Conversely, when the relative 
humidity is low, the air conditioner operates to main- 
tain a higher dry bulb temperature than when the rela- 
tive humidity is high. 



BACKGROUND OF THE INVENTION 

This invention relates to air conditioning, and more 
particularly to improvements in control means for air 
conditioning apparatus. 

While of broader applicability, the present invention- 
has particular utility in the field of single-room air condi- 
tioners. Such air conditioners generally are controlled by 
thermostats responsive only to the dry bulb temperature 
of the room air. Accordingly, the range of relative hu- 
midity may vary considerably during a cooling cycle. As 
is well known in the art, occupants of a rora will feel 
comfortable only so long as the combination of relative 
humidity and dry bulb temperature of the room air re- 
sults in an effective temperature falling within the so- 
called "comfort-zone," 

It is a general objective of this invention to provide 
simple and inexpensive air conditioner control means op- 
erable in response to effective temperatures, rather than 
only dry bulb temperatures, whereby air being condi- 
tioned will be maintained within the comfort zone. 

SUMMARY OF THE INVENTION 

In achievement of the foregoing as well as other ob- 
jectives, the invention contemplates— particularly in an 
air conditioner— the combination of a thermostat includ- 
ing a sensing element, means for moving air, a thermal 
conductor positioned in heat exchange relation with both 
the sensing element and the air as it is caused to move, 
and means responsive to changes in the relative humidity 
of the air for varying heat transferred by the conductor 
from the air to the sensing element. 

Advantageously, the invention involves simple but 
novel modification of thermostatic sensing element of 
well known type whereby an air conditioner can be made 
. to achieve and maintain effective temperatures within the 
comfort zone. t , 

The foregoing as well as other objectives and advan- 
tages of the invention will be more fully understood from 
a consideration of the following description, taken in light 
of the accompanying drawing. 



BRIEF DESCRIPTION OF THE DRAWING 

FIGURE 1 is a plan view, with parts removed and 
other parts broken away, of air conditioning apparatus 
embodying the present invention; 
5 FIGURE 2 is a front elevational showing, partly in sec- 
tion and with parts broken away, of apparatus seen in 
FIGURE 1; 

FIGURE 3 is a diagrammatic view illustrating a re- 
frigerant flow circuit, and control means therefor em- 
10 bodying the invention; and 

FIGURE 4 is a fragmentary showing of a portion of 
apparatus as seen in FIGURE 2, including another form 
of the invention. 

15 DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

With more detailed reference to the drawing, and first 
to FIGURES 1 and 2, the control apparatus of the in- 
vention is shown as embodied in a window-mounted air 

20 conditioner 10 including a cabinet or housing 11, prefer- 
ably but not necessarily rectangular in configuration, hav- 
ing a base portion 17 and a conventional decorative panel 
12; The latter has room air inlet and outlet passage 
means for the air moving means to be described more 

25 fully in what follows. The inlet includes grille 13 and a 
filter 18 disposed in the right hand region of panel 12 
and in air flow communication with the inlet opening 
27 of indoor blower portion 26 of air moving means 15. 
The aforesaid outlet air passage means includes grille 
14 disposed in air flow communication with, an evapo- 
rator coil 16, hereinafter also referred to as the indoor 
coil. A plurality of independently rotatable louvers 30 
are disposed between the evaporator coil 16 and outlet 
grille 14 and convenientfy provide selectivity of the direc- 
tion of discharge air flow. Evaporator coil 16, preferably 
of the .finned type, is part of the usual refrigerating sys- 
tem, shown diagrammatically in FIGURE 3 and includ- 
ing a motor compressor 20, condenser or outdoor coil 

40 21, and associated conduits through which said motor 
compressor, condenser and evaporator coils are coupled 
in series refrigerant flow circuit These conduits include 
a line 22 through which refrigerant normally is delivered^ 
to outdoor coil 21, and a feed line 23 which, as shown, 
may advantageously comprise a continuously ■ open re- 
strictive connection through which liquified refrigerant 
is normally fed to the indoor coil 16 for expansion 
therein. Refrigerant is withdrawn by the compressor 
from the evaporator through suction line 19 to complete 

5() the refrigerant flow circuit The compressor is selec- 
tively energized through lines Lj and having hi series 
therewith line control switch means 24 (see also FIGURE 
2) and the switch 28 of a bellows-actuated thermostat 25 
having a sensing bulb 29. In particular accordance with 

5g the invention, the bulb is arranged in a novel manner 
described below. 

Referring again to air moving means 15, a motor 31 
is connected to lines L t and L3 (FIGURE 3), in series 
electrical circuit with line 6witch 24, and rotatably sup- 

60 ports the blower 26 adapted to circulate air in heat ex- 
change relation with evaporator coQ 16. Blower 26 is 
housed within a scroll structure 32 disposed adjacent a . 
partition 33 which divides cabinet 11 into an evaporator 
coil chamber 34 and a condensing coil chamber 35. The 

65 portion of cabinet 11 comprising chamber 34 is adapted 
to extend into a room or space to be air conditioned while 
chamber 35 of the cabinet, lying to the other side of par- 
tition 33, extends outwardly of the room, preferably 
through a window opening thereof. The evaporator coil 

„ 0 chamber 34 is subdivided by means of a partition 36, into 
a section having disposed therein the blower and scroll 
assembly 26, 32 and a section in which is disposed evap- 
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orator coil 16. The mouth portion 37 of the scroll 32 
extends through partition 36 and into position to direct 
air against one face of evaporator coil 16. 

Condensing coil chamber 35 also has disposed there- 
in motor compressor 20 and fan motor 31. A propeller g 
type fan 38 is rotatably supported within chamber 35 
by motor 31 to provide for drawing outside air into 
the chamber over the outdoor coil 21, and for discharg- 
ing the spent air outwardly from the chamber over 
motor compressor 20. .10 

The fan 38 includes a conventional condensate ring 
39 which dips into a condensate sump 40 and causes 
condensate in the sump to be thrown onto baffle means 
41 arranged to direct the condensate onto outdoor coil 
21 for evaporation therefrom in the course of the refrig- 
erating cycle. Condensate formed on the indoor coil drips 
onto a bafflle 43 and flows through an opening 42 
connected to a tube 44 terminating at sump 40. The 
evaporator coil element 16 is generally planar in con- 
figuration and is positioned to slope in such manner 
that condensate dripping therefrom falls substantially 
across the entire area of the evaporator and upon slop- 
ing baffle 43. 

In especial accordance with the invention, a pan 46 
conveniently supported from partition 36 is disposed be- 
low a portion of evaporator coil 16 to intercept and 
store a portion of the evaporator coil 16 to intercept 
store a portion of the condensate dripping therefrom. A 
wick 47 extends through a suitable opening (FIGURE 2) 
in partition 36. One end 49 of the wick extends into pan 
46 for immersion in the condensate, and the other end 
50 is coiled about a section of rubber tubing 48. Sensing 
bulb 29 extends into the bore of tubing 48, in close 
thermal engagement therewith and is held in position 
by suitable clamping means 51 conveniently supported 
from the partition 36. 

By such arrangement, both the sensing bulb 29 and 
its non-sensing portion 29a will be subjected to the flow 
of room air as it is drawn through grille 13, filter 18, 
and the inlet 27 of blower 26. The section of rubber 
tubing 48 is characteristically of material affording a 
path of limited thermal conductivity between the sensing 
bulb 29 and the coiled wick portion 50. There is also a 
heat path between sensing bulb 29 and its non-sensing 
portion 29a. The sensing bulb 29 is subjected to dry bulb 
temperature by virtue of the above described disposition 
of portion 29a, and to wet bulb temperature by virtue 
of the wick portion 50 disposed about tubing 48 through 
which the bulb extends. In operation, the bulb portion 
29a absorbs heat from the moving air, and serves as a 
conductor for transferring this heat to the relatively cold 
sensing bulb 29. Cooling of bulb 29 is ensured by the 
thermal path between it and wick portion 50, and the 
degree of such cooling is dependent upon the rate of 
evaporation from the wick as a function of the percent 
relative humidity thus, for a given dry bulb temperature 
the motor-compressor will be caused to operate a great- 
er percentage of time when the relative humidity is 
higher than when it is lower. The net effect is thermo- 
static control of the air conditioner in a range repre- 
sentative of an effective temperature. By suitably balanc- 
ing the thermal effects of wet and dry bulb tempera- 
tures, operation can be established and maintained so 
that the effective temperature falls within the comfort 
zone. 

A modification of the invention is seen in FIGURE 4, 
wherein the sensing portion 129 of a control bulb 1 29a, 
similar to the described bulb, is coiled about a thermally 
conductive member 54 extending through partition 36. 
One end portion 55 of member 54 is disposed in the 
stream of air after its flow over evaporator coil 16, and 
the other end portion 56 is disposed in the stream of air 
prior to its flow over the evaporator coil. A set of heat 
exchange fins 57 are thermally coupled with the end por- 75 
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tion 56 by means of a body 58 of hygroscopic ma- 
terial, such for example as activated alumina, also ex- 
posed to the stream of air prior to its flow over the 
evaporator. Thus, the end portion 55 is "cold-biased" 
by virtue of its disposition downstream of evaporator coil 
16, and the conduction path to control bulb 129, by way 
of end portion 56, is in effect "short circuited" by the 
body of hygroscopic material 58 whose thermal conduc- 
tivity is a function of the moisture content of air flowing 
thereover. The thermal conductivity of body 58 increases 
with increasing relative humidity, whereby flow of heat 
into the bulb 129 will be greater for such increased rel- 
ative humidity. Conversely, thermal conductivity of 
body 58 decreases with decreasing relative humidity, 
whereby flow of heat into bulb 129 from the incoming 
air will be less for decreased relative humidity. By such 
arrangement, and for a given dry bulb temperature, the 
motor compressor will be caused to operate a greater 
percentage of time when the relative humidity is higher 
than when the relative humidity is lower. By suitably bal- 
ancing the thermostat's cycling characteristics with the 
capacity of refrigerating unit, temperatures can be main- 
tained within the comfort zone. 

With further reference to FIGURE 4, the air condition- 
er is enabled to achieve an environment corresponding to a 
particular region of the comfort zone by regulating the 
relative influences of the dry bulb and the wet bulb tem- 
peratures. Regulation is achieved by means of an air 
shield 60 that may be selectively positioned to govern 
the amount of air flowing over control bulb sensing ele- 
ment 129. One arrangement for doing this comprises sup- 
porting shield 60 on a rod 61 that is longitudinally slid- 
able through an opening in partition 36 and within a 
bracket 62. Movement of the shield may be achieved 
either manually, or by suitable linkage means, whereby 
the desired regulation may be achieved. 

Advantageously, the described balancing arrangement 
achieves a more precise establishment and maintenance 
of a desired effective temperature. This will be more fully 
appreciated when it is realized that even though the 
effective temperature may be maintained within the 
comfort zone, complete subjective comfort is not neces- 
sarily achieved. The effective temperature range which 
embraces the comfort zone is a compromise, since such 
zone contemplates the comfort of most of the subjects, 
for example about 90%. The additional control afforded 
by apparatus illustrated in FIGURE 4 affords adjust- 
ment of the effective temperature range within the com- 
fort zone in order to satisfy the needs of the remaining 
10% of the subjects. 

While only those operational elements necessary for 
an understanding of the invention have been disclosed, 
it will be appreciated that other conventional features 
may be included. 

For example, the fan motor may be of the multi- 
speed type to afford varying degrees of air circulation. 
Also, dampers may be provided for mixing outside air 
with indoor air, as may be desired by the user. 
I claim: v 

1. In combination, a thermostat including a sensing 
element, means for moving air over said sensing element, 
means for controlling the dry bulb and wet bulb tempera- 
tures of such air in accordance with temperatures sensed 
by said sensing element, said sensing element including a 
portion subjected to the dry bulb temperature of air flow- 
ing thereover and a portion subjected to the wet bulb tem- 
perature of air flowing thereover, and means for selec- 
tively balancing the effects of such dry and wet bulb tem- 
peratures on said sensing element. 

2. In air conditioning apparatus of the type including a 
cooling coil and means for moving air over said cooling 
coil; a thermostat operable to control energization of said 
cooling coil and including a sensing element; a thermal 
conductor positioned in heat exchange relation with said 
sensing element, and further including portions positioned 
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both upstream and downstream of said cooling coil for , 
heat exchange relation with air caused to flow over the 
latter, and means for providing variable thermal coupling 
between said conductor and the moving air, said last 
recited means being effective to vary the thermal coupling g 
in accordance with changes in relative humidity of the 
moving air. 

3. Apparatus according to claim 2, and characterized 
in that «atd means for providing variable thermal coupling 
comprises a body of hygroscopic material, whereby the 1Q 
quantity of heat transferred is a function of the moisture- 
content of said material as absorbed from the moving air. 

4. In air conditioning apparatus of the type including a 
refrigerant evaporator, a refrigerant condensing unit for 
said evaporator, means for circulating air to be condi- X5 
tioned over said evaporator, and a thermostat for con- 
trolling cyclic energization and decnergization of said 
condensing unit, said thermostat including a sensing ele- 
ment disposed in the stream of circulating air, the im- 
provement comprising means responsive to changes in the 20 
relative humidity of the circulating air to vary the heat 
transferred between such air and said sensing element, said 
means including a body of thermally conductive material 
extending from a region downstream of said cooling coil 

to a region upstream thereof, into thermal exchange rela- 25 
tion with said sensing element, and means including a 
hygroscopic material thermally coupling air upstream of 
said evaporator with said sensing element, the thermal 
coupling afforded by the recited material being a func- 
tion of the moisture content of the circulating air. 30 
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5. In apparatus of the type set out in claim 4, and fur- 
ther characterized by the inclusion of movable shield 
means selectively positionable to vary the quantity of air 
flowing over said sensing element. 

6. In combination, a thermostat including a sensing 
element, means for moving air over said sensing element, 
means for controlling the temperature and relative humid- 
ity of such air in accordance with temperatures sensed by 
said sensing element, means responsive to changes in rela- 
tive humidity of said air for varying the heat transferred 
between said air and said sensing element, and means for 
modifying the quantity of air flow over said sensing 
element. 
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Tbls invention relates to refrigeration appa- 
ratus and has to do more particularly with a 
cooling unit for chilling the air in the space sur- 
rounding perishable food products and the like. 

In the manufacture of fresh foods, such as 
meats, dairy and poultry products, and fruits 
and vegetables, it is necessary to chill the prod- 
ucts and maintain them during storage at low 
temperatures in order to retard growth of bac- 
teria therein and spoilage. The chilling of the 
products is usually performed by refrigerating 
the air which surrounds and contacts the ma- 
terials. 

A common method heretofore used in refrig- 
erating the air in coolers and cold storage rooms 
is to circulate a refrigerating medium, such as 
cold salt brine or ammonia, through bare metal 
coils which transfer the cold to the surrounding 
air. This method has many disadvantages. For 
example, close control of temperature is difficult 
because there is slow circulation of the air and 
dead spots develop. Also, there is undesirable 
dehydration and shrinkage of the product due 
to a drop in humidity of the air as it is cooled. 
Thus, the air contacting the coils is overchilled 
and the water precipitated therefrom, and then 
moisture is extracted from the product by the 
dry air. Furthermore, the moisture collects on 
the cooling coils, causing drippage and eventually 
causing the accumulation of ice on the pipes 
which reduces their cooling efficiency. 

An object of the present invention is to. pro- 
vide a simple and efficient space cooling unit 
which will eliminate the difficulties inherent in 
the prior art space coolers. 

Another object of the invention is to provide 
a space cooler which will reduce shrinkage of 
the product. 

A further object of the invention is to provide 
a space cooler which will give close temperature 
control and reduce chilling time. 

Another object of the invention is to provide 
a space cooling unit which produces improved 
conditions of air circulation and air humidity. 

Also, an object of the invention is to devise a 
space cooler which reduces drippage and which 
eliminates messy drip pans. 

A still further object of the invention is to 
construct a space cooler which is easily cleaned 
and provides ready access to working parts. 

The invention will be more clearly understood 
from the following description read in connection 
with the accompanying drawing which illustrates 
diagrarnmatically one form of construction of 
the apparatus. 
Figure 1 is a side view of the apparatus with 



2 



Figure 2 is a sectional elevation along the line 
2—2 of Figure 3. 

Figure 3 is a view in perspective of the left 
end and right side of the complete unit. 
6 Referring to the drawings, the cooling unit 
is" housed in a rectangular body comprising a 
frame designated generally by the numeral 5. 
The lower portion of the frame is covered with 
a bottom 6. Panels 8 are attached to the frame 
10 on each side by thumb screws 8. The top of the 
frame is covered by a plate (0. The left end 
of the frame is closed by a curved end member 
12 which is bulged outwardly to permit room 
for the return bends of the cooling coils. A 
16 plurality of ports 15 is provided in the upper 
portions of the sides and the left end. Except 
for the ports 15 and the open right end, the 
frame is completely enclosed, as shown in Figures 
2 and 3. 

20 The working parts enclosed within the hous- 
ing comprise a series of cooling coils 16, a blower 
18, and a motor 28 which is suspended from 
the upper portion of the frame by a supporting 
means 21. The blower is connected to the motor 
25 by a belt 22. A duct 24 provides air communi- 
cation between the blower and the space sur- 
rounding the coils 1 6. The duct 24 is adapted to 
discharge the air beneath the coils IS. The 
coils are supplied with a suitable refrigerant by 
an inlet pipe 30 and an outlet pipe 31 which 
30 connect with headers 25 and 28, respectively. 
The headers are provided with plugs 32 for clean- 
ing out sediment collecting in the coils. In order 
to. increase the efficiency of the coils 16, they 
are equipped with fins 34. The fins are prefer- 
35 ably in the form of a continuous metal ribbon 
spirally wound on the tubes thereby forming a 
positive metal contact between the fin and the 
tube surface. Corrugations at the base of the 
fins afford large metal-to-metal contact and 
40 provide permanent bonding to the tube. This 
type of structure is highly efficient and increases 
the effective heat transfer surface. 

As shown in Figures 1 and 2, a pan 36 is located 
in the lower portion of the unit beneath the coils 
45 16. A drain pipe 37 is connected with the bot- 
tom of the pan to drain condensate therefrom. 
Insulation 38 is packed betwern the pan 36 and 
the bottom 6 to prevent chilling or the bottom 
6 by the condensate and to avoid condensation 
50 and drippage of moisture from the bottom. A 
plurality of baffles or ribs 40, preferably curved 
in shape, is positioned in spaced relation over 
the pan 36 to deflect the air passing thereover 
upwardly around the coils 1 6. 
55 The cooling unit herein described may be lo- 



as, for example, any desired height on a wall or 
to the ceiling of the room. The unit is prefer- 
ably suspended from the ceiling by means of the 
bolts or hooks 41. 

In operation the cooling unit may be suspended 6 
a suitable distance below the ceiling at one end 
of the room to bp cooled. The inlet and outlet 
pipes 30 and 31 are connected to an ammonia 
compression system. The liquid ammonia is dis- 
charged through the pipe 30 into the coils 16 10 
wherein it expands and absorbs heat from the: 
air surrounding the coils thereby causing cool- 
ing. The vaporized and warmed -ammonia gas 
is drawn from the coils through the suction line 
3 1 and cooled and compresed into liquid form for 
reuse. Air is drawn from the room through the 
right end of the unit by the blower and discharged 
through the duct 24. The air is, deflected by the, 



baffles 48 upwardly over the coils where it is copied 
The chilled air is then discharged through the 
ports 1 5 into the room. 

The cooler of the present invention has the 
advantage that it occupies little space and can 
be located at a convenient out-of-the-way place 
in the room. The insulation in the bottom elimi- 
nates condensation on and drippage from the out- 
side of the bottom. The detachable panels 8 
are easily removed so that the unit may be readily 
cleaned. The circulation of the air through the 
unit enables close temperature control and avoids 
dead air spaces in the room. Also, the circulat- 
ing air causes uniform cooling and avoids local 
over chilling; The humidity of the air is rela- 
tively high at all times and dehydration and 
shrinkage of the product are substantially re- 
duced. 

Obviously, many modifications and variations : 
of the invention as hereinbefore set forth may 
be made without departing from the spirit and 
scope thereof, and therefore only such limita- 
tions should be imposed as are indicated in the 
appended claims. 

I claim: 

1. In a cooling unit of the type adapted to be 
suspended from the ceiling of a refrigeration 
chamber and composed of a rectangular housing 
containing a refrigerating unit disposed toward 
one end of said housing and a blower disposed 
toward the other end and means for conducting 
air from the blower end under said refrigerating, 
unit and upwardly thereover, the combination 
of longitudinally spaced deflectors under said re- 
frigerating unit to distribute and to deflect the 
air uniformly over said refrigerating unit, a drip 55 
pan under said deflectors, said drip pan spaced, 
above the floor of the housing, and insulation, 
between the drip pan and said floor to prevent 
cooling of the floor by drip water. 

2. In a cooling unit of the type adapted to be 60 
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suspended from the ceiling of a refrigeration 
chamber and composed of a frame containing an 
elongated refrigerating unit occupying the major 
portion of one end of the frame and a blower 
toward the other end and means for conducting 
air from the blower end under said refrigerating 
unit, the combination of removable side walls on 
said frame, a . top. on said frame which is spaced 
above said side walls to provide ports for dis- 
charging cool air into said chamber, a bottom se- 
cured to the lower portion of said frame, baffles 
longitudinally, spaced under said refrigerating 
unit to deflect upward and to distribute uniformly 
over the refrigerating unit air from said blower, 
a drip, pan under said refrigerating unit and under 
said -baffles, said drip pan being spaced above the 
bottom, and insulation between the drip pan and 
said, bottom to prevent cooling of the bottom by 
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40 
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60 



drip water and the formation of condensate on 
the. exterior of . said bottom. 

3. In a cooling unit of the type, adapted to be 
suspended from the. celling of a chamber to be 
cooled, the combination of a rectangular housing 
having an opening at one end, a blower near said 
opening to draw air to be cooled through said 
opening, elongated cooling coils occupying the 
major portion of the housing and located toward 
the end opposite said blower, a duct to conduct , 
air from the blower under said coils, a plurality of 
spaced baffles under -said coils, said baffles having 
a curved structure to deflect the air uniformly 
and upwardly over said coils, ports under the top 
of said housing and above said colls to discharge 
cooled air into said chamber, a drip pan under 
said coils and under said baffles, said drip pan 
being spaced above the bottom of said housing, 
and insulation between the drip pan and said bot- 
tom to prevent cooling of the bottom by drip water 
and the formation of condensate on the exterior 

of said bottom; 

AUGUST J. BRANDECKER. 
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This invention relates to heaters for mo- 
tor vehicles and has particular reference to 
one utilizing the heat in the fluid of the en- 
gine cooling system. 
5 The principal object of my invention is 
to provide a heater designed and adapted 
for installation on any enclosing wall of the 
• compartment to be heated. 

Briefly stated, the heater of my inven- 

10 tion comprises a casing containing a radia- 
tor core through which the heating fluid 
is circulated, the casing being open on one 
side of the radiator to a hot air register on 
fthe floor or other wall of the compartment 

is to be heated, and on the other side to the 
casing or conduit of a suitable blower, whose 
intake is through a cold air register also 
on the floor or other wall of said compart- 
ment. The registers are spaced sufficiently 

20 to promote good circulation of air in the 
compartment and thus insure uniform heat- 
ing, and the inlet and outlet openings of the 
casing are so disposed with reference to the 
radiator core that there is a very efficient 

25 heat exchange. 

The invention is illustrated in the accom- 
panying drawing in which 

Figure 1 is a longitudinal section in a 
vertical or horizontal plane, depending on 

20 whether the part to which the heater is 
shown attached is the floor or a wall of the 
compartment to be heated; 

Fig. 2 is a face view of Figure 1 showing 
the floor or wall broken away so as to dis- 

4,3 close the heater unit and showing a portion 
of the latter in section. 

The heater designated generally by the 
reference numeral 10 is shown mounted on a 
wall 11 of the compartment to be heated. 

-? The wall 11 may be the floor, ceiling, or any 
other enclosing, wall of the body of a motor 
vehicle, or for that matter, a wall of any 
enclosure to be heated. For example, the 
suspension of the heater from the floor 

10 would be ideal for a rear seat installation, 
where some other heaters would be unsuited, 
and, of course, it is obvious that the ar- 
rangement would be suitable for front seat 
heatin/;. Furthermore, heaters of this kind 
are suitable for use in motor busses, trucks, 
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etc. Pipes 12 and 13 leading to and from 
the heater outside the compartment to be 
heated are suitably connected with the en- 
gine cooling system, the supply pipe 12 hav- 
ing connection preferably through a stop C5 
cock with a pipe tapped into the water jack- 
et of the motor at a point where the motor 
attains the highest temperature and where 
it also gets hot immediately upon starting of 
the motor, namely { in the head of the motor, go 
and the return pipe 13 having connection 
with a hose tapped into the lower outlet 
hose connection of the radiator of the car, 
between the latter and. its water pump. 
From this much description it will be evi- 65 
dent that the water or whatever cooling 
fluid is used, and which constitutes the heat- 
ing medium for the heater, is supplied to 
the radiator core 14 of the heater from the 
motor through the supply pipe 12 and that 70 
it flows from the header 15 through the core 
to the header 16,. and thence back to the mo- 
tor through the return pipe 13. In warm 
weather the heater may be entirely shut off 
by simply closing the cock in tne supply 75 
line. It is obvious that one or more of thes« 
heaters may be used in a given heating sys- 
tem, depending on the size of the compart- 
ment to be heated or upon whether more 
than one compartment is to be heated, or 60 
else one or more of these heaters may be 
provided in connection with a heater espe- 
cially designed for, say, a front scat installa- 
tion, the supply and return* pipes 12 and 13 
respectively, being suitably branched off 65 
from the same connections with the corre- 
sponding pipes of the other heater or heaters. 

The radiator 14 may be of any suitable 
or preferred type but is herein illustrated 
as having what is known as a turbo-tube CO 
core consisting of two. or more banks of 
parallel flat tubes connected at their opposite 
ends with the headers 15 and 16 through suit- 
able header plates 17. Transverse radiat- 
ing fins 18 are provided on the tubes to 95 
furnish the desired amount of radiation sur- 
face and they define between them a series 
of air passages through which the air is 
caused to flow in substantially parallel paths 
as will presently appear. A substantially 100" 



rectangular metal shell or casing 19 of right : 
triangular cross-section, as appears in fig- 
ure 1, constitutes an enclosure for the radi- 
ator and has the same supported therein 
« by its headers 15 and 16 in any suitable « 
preferred manner. I hav4 shown a bracket 
20 cooperating with the header 15 and ar- 
ranged to be welded or otherwise suitably 
secured to the wall of the casing and a 
10 shoulder 21 formed on the inside of the cas- 
ing to cooperate with the header lb. ine 
bracket 20 and shoulder 21 support the radi- 
ator in spaced parallel relation to the cover 
22, suitably of sheet metal. The cover is 
15 flanged to fit about the sides of the casing 
and is suitably secured thereto as by weld- 
ing or soldering. Longitudinal supporting 
buckets 23 are provided at opposite sides 
of the casing 19 and suitably welded or 
20 otherwise secured thereto to serve as a means 
of supporting the heater on the wall 11, holes 
being provided in said brackets as shown in 
Fig 2 for the reception of screws or bolts. 
Ah outlet opening 24 is provided in the 
26 cover at one end of the casing defined by an 
upturned annular flange which projects into 
an opening 25 provided in the wall 11. A 
crathiff 26 covers the opening 25 and serves 
Is theTiot air register. If desired a screen 
30 may be provided under the grating 26, es- 
pecially where the heater is installed under 
the floor, or wherever dirt is apt to get into 
the casing through the openings in the grat- 
ing. Such a screen could be fastened in place 
35 on the wall 11 in the fastening of the grat- 
ing. An inlet opening 27 is provided in the 
wall of the casing on the other side of the 
radiator and at the opposite end of the cas- 
ing from the opening 24. Cold air to be 
40 heated is arranged to be supplied to the cas- 
ing through the opening 27 in anv suitable 
or preferred manner. I have shown the 
casing 28 of a blower having, the discharge 
end 29 thereof directly abutting and attach- 
es ed to the wall of the casing 21 over the 
opening 27, although it will be evident that 
an intermediate conduit might be provided 
between the casing 28, and the casing 21. 
The casing 28 has one end of an elbow 30 
60 fitting over a neck 31 provided on one side 
thereof substantially concentric with the 
rotary impeller or fan 32 of the blower dis- 
posed in the casing as shown in Fig. 2. The 
other end of the elbow fits on a similar 
65 neck provided on a grating 33 mounted over 
an opening 34 provided in the wail 11 and 
arranged to serve as a cold air register. 
Here again a screen may be provided under 
the grating 33 if desired. The ™peller 
00 32 is of the squirrel cag^ type with the blades 
thereof mounted substantially parallel with 
one another in circumferentmlly spaced re- 
lation, and is mounted on the armature shaft 
of an electric motor 35 disposed in a housing 
08 36 fastened on the other side of the casuig 



28 opposite the neck 31, as by means of 

bolts 37. . , » 

In operation, the cold air. is drawn in 
through the cold air register and delivered 
through the elbow 30 to the center of the 
impeller 32 and discharged tangentiaUy from 
the impeller through the inlet opening 27 
into the casing 19, substantially as indicated 
by the arrows in Figure 1. The air passes 
through the radiator core between the fins '> 
18 in substantially parallel paths and, ot 
course, abstracts heat therefrom. The hot 
air is discharged from the casing through 
the opening 24 and into the compartment 
through the hot air register. The fact that » 
the outlet for the hot air is at the opposite 
end of the casing from the cold air udet in- 
sures exposure of the entire radiator, that 
is, not only the full length of the core but 
the headers as well, for efficient heat ex- » 
change with the air passing through the 
casing. By virtue of the arrangement il- 
lustrated it is obvious that the size of the 
inlet and outlet openings imposes no re- 
striction whatever on the size of the heat- 
ing element that can be employed, and con- 
sequently very effective heating can be pro- 
vided for by simply using the P^P^ suwcl 
heating element. Furthermore, the fact that 
the cold air register is spaced appreciably 
from the hot air register avoids any likeli- 
hood of short circuiting of the hot air im- 
mediately upon discharge back to the cold 
air register, and insures good circulation of 
air in the compartment to be heated and 4W 
uniform heating thereof. If desired, the 
hot air need not be discharged from the 
casing directly into the compartment to be 
heated. For example, an outlet elbow or 
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header 38 may be provided on the casing l» 
as indicated in dotted lines in Figure 1, hay. 
ing a conduit 39 communicating therewith 
and leading to any point where the hot air 
is to be discharged. m . llfl) 

It is believed the foregoing description 
conveys a clear understanding of my inven- 
tion and all of its objects and advantages. 
Certain variations of the construction and 
arrangement have been indicated and it is 
apparent that still other changes may occur **» 
to those skilled in this art as a result of this 
disclosure. The appended claims have been 
drawn with a view to covering all legitimate 
modifications and adaptations. 120 
I claim : • 
1. In a heater, the combination of a cas- 
ing, a radiator comprising headers and ft 
core therebetween for the passage there- 
through of heating fluid from one header 
to the other, said radiator being disposed en- 
tirely within said casing with the one head- 
er thereof at one side wall and the other 
header at the opposite side wall whereby to 
separate one chamber in said casing on one 
side of the radiator from another chamber 
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in said easing on the other side thereof, 
fins on the core to transfer heat to the air 
passing the same, the said fins serving also 
to direct the air in its passage through the 
J core in a predetermined manner so as to- 
have air contacting all portions of the core 
and the adjacent headers substantially uni- 
formly, air in passing from one chamber 
to the other being arranged to pass through 
die core and in heat transferring relation 
with the headers whereby to abstract heat 
therefrom, means for supplying air to be 
heated to said casing at one end of one of 
said chambers, and means for discharging 
15 heated air from said casing from the other 
end of the other chamber. 

2. In a heater of the character described, 
the combination with an enclosing wall oi 
a compartment to be heated, the same hav- 

r3 ing a warm air opening and a cold air open- 
ing in spaced relation to one another for the 
circulation and recirculation of air in the 
compartment, of a casing mounted outside 
the compartment on said wall having an 

'<•> opening in the wall thereof at one end of the 
casing communicating with the warm air 
opening, a heating element disposed end- 
wise in said casing, the cross-sectional area 
of the last mentioned opening being only a 

■10 fraction of the cross-sectional area of the 
heating element and the latter being spaced 
from said opening to permit the passage of 
air from remote portions thereof in said cas- 
ing to said opening, the said heating element 

^ being also spaced from the opposite wall of 
said casing to provide a chamber for the pas- 
sage of air therebetween, and means having 
communication with the aforesaid cold air 
opening for supplying air to be heated from 

40 the compartment to the last mentioned cham- 
ber at the end of the casing opposite the 
warm air outlet opening. - 

3. In a heater, the combination of a casing 
of elongated form arranged to be supported 

45 on the outside of a wall of an enclosure to 
be heated, a heating element of elongated 
form disposed lengthwise in said casing and 
dividing the same into two chambers for 
incoming cold air and outgoing warm air, 

60 the air in passing from one chamber to the 
other being caused to traverse the heating 
element and abstract heat therefrom, a blow- 
er casing supported on one end of said cas- 
ing by means of the discharge neck portion 

55 thereof for supplying cold air to the casing 
at one end ox the cold air inlet chamber, 
there being means for delivering the warm 
air from the casing from the other end of 
the warm air outlet chamber, a centrifugal 

eo type blower f^n in the blower casing, and 
means for supplying cold air to the side 
of the blower casing substantially centrally 
of said fan. 

4. In a heating system of the character 
05 described, the combination with anenclosing 



wall of the compartment to be heated, of an 
elongated heater casing mounted on said 
wall outside the compartment, an elongated 
heating element disposed lengthwise in said 
casing and dividing the same into two chain- " J 
bers, one for incoming cold air and the other 
for outgoing warm air, there being a warm 
air register for said compartment and said 
casing having a warm air outlet opening at 
one end of the warm air outlet chamber for 
discharging warm air through said register, 
a centrifugal type blower fan, a casing 
therefor mounted on the other end of the 
heater casing and having a substantially 
tangential discharge opening communicating 80 
with the end of the cold air inlet chamber 
opposite the warm air outlet opening, there 
being a cold air register for said compart- 
ment spaced from the warm air register, 
an elbow communicating with the side of 65 
the blower casing substantially centrally of 
the fan therein and having communication 
with the cold air register, and means for 
driving die fan. 

5. In a heating system of the character 00 
described, the combination with an enclos- 
ing wall of the compartment to be heated, 

of an elongated heater casing mounted on 
said wall outside the compartment, an elon- 
gated heating element disposed lengthwise, os 
in said casing and dividing the same into 
two chambers, one for incoming cold air 
and the other for outgoing warm air, there 
being a warm air register for said com- 
partment and said casing having a warm air loo 
outlet opening at one end of the warm air 
outlet chamber for discharging warm air 
through said register, a centrifugal type 
blower fan, a casing therefor mounted on 
the other end of the neater casing and hav- 105 
ing a substantially tangential discharge op- 
ening communicating with the end of the 
cold air inlet chamber opposite the warm 
air outlet opening, there being a cold air 
register for said compartment spaced from no 
the warm air register, an elbow communi- 
cating with the side of the blower casing 
substantially centrally of the fan therein 
and having communication with the cold 
air register, an electric motor for driving the 115 
fan having the same mounted on the arma- 
ture shaft thereof, and a housing for said 
motor mounted on the blower casing on the 
opposite side thereof from the cold air inlet 
opening. 120 

6. In a heating system of the character 
described, the combination with the floor 
of the compartment to be heated, of an 
elongated heater casing mounted on said 
floor outside the compartment, an elonguted 125 
heating element disposed lengthwise in said 
casing and dividing the same into two cham- 
bers, one for incoming cold air and the other 
for outgoing warm air, there being a warm 

air register for said compartment and said 130 
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casing having a warm air outlet opening at 
one end of the warm air outlet chamber 
for discharging warm air through said regis- 
ter, a centrifugal type blower fan, a casing 
6 therefor mounted on the other end of the 
heater casing and having a substantially 
tangential discharge opening communicat- 
ing with the end of the cold air inlet cham- 
ber opposite the warm air outlet opening, 

10 there Deing a cold air register for said com- 
partment spaced from the warm air register, 
an elbow communicating with the side of 
the blower casing substantially centrally of 
the fan therein and having communication 

15 with the cold* air register, and means for 
driving the fan. 

7. In a heating system of the character de- 
scribed, the combination with the floor of 
the compartment to be heated, of an elon- 

20 gated heater casing mounted on said floor 
outside the compartment, an elongated heat- 
ing element disposed lengthwise in said cas- 
ing and dividing the same into two cham- 
bers, one for incoming cold air and the other 

25 for outgoing warm air, there being a warm 
air register for said compartment and said 
casing having a warm air outlet opening 
at one end of the warm air outlet chamber 
for discharging warm air through said regis- 

30 ter, a centrifugal type blower fan, a casing 
therefor mounted on the other end of the 
heater casing and having a substantially 
tangential discharge opening communicat- 
ing with the end of the cold air inlet cham- 

ss ber opposite the warm air outlet opening, 
there being a cold air register for said com- 
partment spaced from the warm air register, 
an elbow communicating with the side of 
the blower casing substantially centrally of 
the fan therein and having communication 
with the cold air register, an electric motor 
for driving the fan having the same mount- 
ed on the armature shaft thereof, and a 
housing for said motor mounted on the 

45 blower casing on the opposite side thereof 
from the cold air inlet opening. 

8. In a heating system of the character 
described, the combination with an enclosing 
wall of the compartment to be heated, of an 

50 elongated heater casing mounted on the 
walj outside said compartment, an elongated 
radiator disposed length-wise in said casing 
and dividing the same into two chambers, 
one for incoming cold air and the other for 

65 outgoing warm air, said radiator compris- 
ing headers at opposite ends and a core 
therebetween, there being a warm air regis- 
ter for said compartment and said casing 
having a warm air outlet opening at one 

60 end of the warm air outlet chamber for dis- 
charging warm air through said register, a 
centrifugal type blower fan, a casing there- 
for mounted on the other end of the heater 
casing and having a substantially tangential 

65 discharge opening communicating with the 



. end of the cold air inlet chamber opposite 
the warm air outlet opening, fins on the rad- 
iator core in transverse relation to the direc- 
tion of travel of the air in the casing hi 
going from the cold air inlet to the warm p 
air outlet, said fins serving to transfer heat 
to the air passing therebetween and serving 
also to direct the air in its passage through 
the core, in a predetermined manner so as . 
to have the air contacting all portions of the 75 
core and the adjacent headers substantially 
uniformly, there being a cold air register for 
said compartment spaced from the warm air 
register, an elbow communicating with the 
side of the blower casing substantially cen- 80 
trally of the fan therein and having eota- * 
munication with the cold air register, and 
means for driving the fan. 

9. In a heating system of the character 
described, the combination with the floor 85 
of the compartment to be heated, of an elon- 
gated heater casing mounted on the floor 
outside said compartment, an elongated ra- 
diator disposed lengthwise in said casing 
and dividing the same into two chambers, oo 
one for incoming cold air and the other for 
outgoing warm air, said radiator comprising 
headers at opposite ends and a core there- 
between, there being a warm air. register for 
said compartment and said casing having a 05 
warm air outlet opening at one end of the 
warm air outlet chamber for discharging 
warm air through said register, a centrifu- 
gal type blower fan, a casing therefor 
mounted on the other end of the heater cas- loo 
ing and having a substantially tangential 
discharge opening communicating with the 
end of the cold air inlet chamber opposite 
the warm air outlet opening, fins on the 
radiator core in transverse relation to the 105 
direction of travel of the air in the casing in 
going from the cold air inlet to the warm air 
outlet, said fins serving to transfer heat to 
the air passing therebetween and serving 
also to direct toe air in its passage through no 
the core in a predetermined manner so as 
to have the air contacting all portions of the 
core and the adjacent headers substantially 
uniformly, there being a cold air register for 
said compartment spaced from the warm 115 
air register, an elbow communicating with 
the side of the blower casing substantially, 
centrally of the fan therein and having com- 
munication with the cold air register, and 
means for driving the fan. 120 

In witness of the foregoing I affix my 
signature. 

ALBERT H. BATES. 
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15 The aforesaid outlet air passage means includes 

3 0nnm grille 14 disposed in air flow communication with an 

AIR CONDITIONING evaporator coil 16, hereinafter also referred to as the 

William H. MulUn, Havertown, and Francis Feeney, indoor coiL A plurality of independently rotatable 

Philadelphia, Pa., assignors to Philco Corporation, ft lotfyers ^ m between the evaporator cod 16 

Philadelphia, Pa., a corporation of Peiiasyljanja ^ ouflet 14 md are adapted to provide selectivity 

Filed May 25, I960, Sen No 31,652 direction of discharge air flow. Evaporator coil 

7 Claims, (a 62-285) ^ prefcrablv of ^ finned type, is part of the usual 

The ^resent invention relates to air conditioning and refrigerating system, shown ^grammatically in FIG- 

ItTfSmoWct of lb M> » PtortU ap- betad. . If. 21 through »hich rcHsenju •»■»'*» 

*iUmw« te' * <teul«ta! nous tan* •<•>!« ■**» «ith =.«,on.lor ooj ltl* 

^tTaf^oftl invention that the air is washed » 32 is adapted to extend mto a room 01 r space to* a* 
hv a contact with the wetted area of the baffle, which conditioned while chamber 33 of the cabinet, lying into 
£j toTntrap pSat^er impinging there- the other side of partition 31, extends <*^«*? 
oT Such aito area stapes, the conde^Se runs room preferably through a window ^« 
off. carrying particulate matter therewith for subsequent All The evaporator coil chamber 32 is subdivided by means 
fcTXfce air advantageously is washed by con- 40 of a partition 34. into a secUon harog 

g with the ^t^™^i?£ £ ur^ 

whS Tfo^obiects and ad- £ scroll 3? ^££^^1^ 

vantages may best be achieved will be understood from „ into position to direct air against one face of evap orator 

incorporating concepts of the present invention; 60 motor compressor 20 and motor 25 A OTP*" type 

FIGURE 2 is a front elevational showing, partly in 60 fan 36 is rotatably supported wito chamber 33 by mo- 
section and with parts broken away, of apparatus seen tor 25 to provide for drawmg outside au into the cham- 
• PTf-rr^E i- ber over the outdoor coil, and for discharging the spent 

HGURE 3 is an end view/with parts removed and in air outwardly from the chamber over motor compres- 

£ i h i. left taBd 1)01,10,1 0f aMaratUS 85 566,1 » ^fan 36 includes a conventional condensate ring 40 

w FTiSaunfs=td view mu!tratin8 rwa^^ 

*^1fc?£S2 erifrged view, with parts fan condensate rn sump 4! to be thrown by ring 

broken away, of apparatus seen in FIGURE 2, and show- „ Q 40 onto baffle means 42 sintaMy deposed above toe rmg 
ing an operational feature of the invention. °° and extending in a downward d « ch °£ f v « ou ' do ?f 

Now making more detailed reference of to the draw- coil 21. Condensate impinging upon baffle means 42 
ing and initially to FIGURES 1 to 3. the window monnt- flows on the latter and drip onto outdoor «« »• <° 
ed 'air conditioner 10 includes a cabinet or housing 11,. evaporated therefrom in the course of the refrigerating 
preferably but not necessarily rectangular in configura- « cycle. Conduit means for directing the flow of conden- 
tion having a base portion 17 and a conventional decora. 03 sate formed on the indoor coil to sump 41 comprises an 
Sand 12 &e latter comprising inlet and outlet room opening 43 (FIGURE 2) formed in the mouth portion 
JaLT-a- for the air moving means to be herein- 35 of room blower scroll 30 from wbch openmg^ 
after more fully described. The inlet includes grille 13 there extends a tube 44 termmating * "^"^"Jg 
filter 18 disposed in the right hand region of panel -„ 3). Extending across the obbquely disposed bottom wall 
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from evaporator coil 16 from running into the lowermost 
portion of scroll 30 and to insure outflow of condensate 
from baffle portion 37 through opening 43 for subsequent 
disposal in the manner above described. 

In particular accordance with the invention* evapo- 6 
rator coil element 16 is so disposed as to extend general- 
ly -angularly (see FIGURE 3) across an upper corner 
portion of housing 11, which portion comprises also the 
• generally rectangular cross sectional area of the vertically 
im e Sc t g eTa P° rator chamber 32, as is best seen in FIG- io 
UR*-S 1 and 3. The evaporator coil element 16 is gen- 
erally planar in configuration and is positioned to slope 
in such manner that condensate drips from substantially 

C S£ re area of the eva P° rat °r an <* upon sloping baffle 
37. The downward projection- of the face portion of the 15 
e r? 0 ffl tOr is substantially equal to the upward projection 
of baffle 37 upon a plane normal to air moving there- 
between. By the above described positioning of coil" 16 
vertical compactness of- the unit also- is- enhanced 
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the baffle portion 37 of scroll mouth 35,= wbife positioned 
tp promote drainage of moisture as seen at' C\ derived 
^rom* drops of condensate G falling thereon, is so posi- 
tioned- as abruptly to change- the direction^ the air driv- 



ing baffle means so obliquely disposed beneath said 
evaporator as to direct air discharged from said blower 
means upwardly over said evaporator in heat exchange 
therewith, positioning .of said baffle means further 
being such that condensate forirted upon said evaporator 
and falling therefrom* i^pin£ey.upoij,and wets substan- 
tially the entire.air cyrectiri^ : sur6ce : of said. baffle means, 
the wetted surface being, effective to.entrap particulate 
matter entrained in the air moved by. said blower means. 

2. An air conditioner according: to claim 1, wherein 
said blower means comprises a centrifugal impeller and 
a scroll disposed thereabout; and said baffle means is 
formed integrally with said scroll a^o* disposed adjacent 
the path of air discharge. 

3. In an air conditioning unit, the* combmadon com- 
prising: a housing having, air inlet and' outlet openings 
conimunicaring with a spate to be : cbdled) an air filter 
element dispos'ed; and* adapted* to!, extend across s : aid air 
mlet opening; blower means for drawhtf air through said 



Referrine in Ptht rorco IT Tc i .n\ - , ^ ^P*™*! wower means for drawing air through said 

Aerernng to FIGURES 2, 3 and 5, it will be seen that 20 inlet openmg and forcta* the" fori r tSniieli ^t/niSS 
e baffle portion 37 of scroll mouth 35,= while positioned opening a ^l^Z^r*^ 



opening; a codh'ng element o^poied wiinin skid housing 
at a level above said blower afld in the" pith of 

air as it moves throiijgfr said outlet b'pelain&' sVid cooling 

to cause- the air abruptly to be directed upwardly and to substantially the entire area" « dS^tatfdaSS 

warf^o^Ln ^P™* generally m th? area of down. ins element as fo ^ ajvLnfsafd SSv 
tKhSS^S n -. t V Vap0rat0 r * of over said element itf high mi ttcSf 

«fn^V ", bed : Poking of baffle" 37 80 adapted" to" be wetted by SndSd ferfeS il SS 

tI*a_« . - \. wtau lqc air (urectea onto the coil. 40 Mower means air dischar^ nm* a wu » 
ininai coarse filtering of- the- air is: provided- bv the filter portion 



portion so inclined as respects the said housing that con- 
densate dnps from- substantially the' entirelrea of the 
cofl face portion; and baffle means disposed below said 
cpfl adjacent said blower means air discharge port and 



T _... , - — ^ <ui unccica onto tnc coll. 
Inihal coarse filtering of-the-airis:providea-by the filter 

2eSri£"l3 ,8i0ned betWeen tlie Mower 2*< and Ob 

vr^^o^llt^T^ to***™ otto *~ »» oiower means air discharge pari and 

^ "cSSciru^b^^i'^T^ fil !r eriD§ 45 ^ c ^ Mto ^aird^harged from !ai lair d^ 
Mponabtly formal nffh^? ^ ^^pefness. charge port upwardly over-said cofl in high heat exchange 
surface of ihl ,w 2 ? f a tfle . fito <*™Btnre upon the : therewith, said baffle means further beu« oositioned^fa 
S^J^ i?!'^ ba « e » aut0D ?^. « & the dis- suc^ manner that its upward" piffiKfc ^SSlly 

equal to Oie downward projection ol the face portion of 
60 said epphng cofl upon a plane normal to air" moving 
therebetween, said baffle means/thereby being positioned 
to be wetted by condensate formed at and dripping from 
said coil, particulate matter entrained -itf'the moving air 
becoming enn-apped in the condensate; tie inclined dis- 
65 position of said baffle means further providing for con- 
tinuous drainage of condensate an* entrapped : partMate 
matter therefrom. 

5. An air conditioner comprising: a housing; anVvapo- 



^, •■ „, "- "-me is auiomanc, as is the dis 

S ?«. 6 - m °S ture 30(1 I«rti«Iate- matter eh- 
tapped therein. Furthermore, it will be appreciated that 
due to the thorough filtering of air prior" its hbat « 
change contatt with the evaporator cofl surface? tte 
^er remain substantially devoid ..of dust and dirt that 

iJSJS^'- ■■ W ^ be a PP re c"a»ed that the ; same novel 
baffle »^, aiTanBeraent of 016 evaporator, inclined^ 
baffle, and blower provides movement of air throiieh ite 

±JZ-L?T b « Wi,h „ a ~ m of^uXlSnb? 



thereby increasin B th e « r , T. • ' Iurt, . D,ence . r -? or W1,lufl , sa i<« housing, said" evaporator comprising a 



efficiency of the Vmo^gTys^ 3 By £ 
£,S^ VC d - CSCribed improved heat « ch «se and- air 
JSStJSRi* rela,iVdy ^ of cooli-ng- 



4?;*^. < 4 . — ' — ~ jtw ""^" i^ivviucs aa.air conai- 
toner of the room cooler type characterized by a high 

ZFwrf** c T pa ^^ c ^ s . cou Pled with an increased 
capability for the treatment of air 
We claim 



condensate dnps and falls from substantially the entire 
area of the evaporator element; and blower means within 
said housing and including^ baffle" mean* ^ disposed beneath 
said evaporator coil element and so incline^' from the 



l. Ah air conditioner- comprising a eenerallv •■ • • . wa P«»«« , «*i! element and fallbg therefroin 
W hous^; an evaporator^ " ^^f^^^^^^' 



- . . : — -v. ^wm^umg, a generally rectan- 
gular housing; an evaporator within said housing being 
so disposed as to extend angularly across an upper corner 
of said housing in such a manner that condensate driS 

from substantiaHv t>m .r " • p 



means upwardly over said evaporator cofl element in 
neat exchange* relation therewith,- positioning : of said 
baffle means further being such' that condensate formed 
upon said evaporator cbil element and falling therefroin 



ing surface of said baffle means, the wetted surface being 
effective to entrap particulate matter entrained in the air 
bemg moved. 
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housing; cooling coil means within said housing and so 
inclined from the horizontal that condensate formed 
thereon falls therefrom substantially across the entire area 
of said coil means; and baffle means disposed below said 
coil means and so inclined from the horizontal as to 5 
direct air discharged from said blower means upwardly 
over said coil means in high heat exchange relation there- 
with and positioned to be wetted by condensate formed 
at and dripping from said coil means, whereby particulate 
matter entrained in the moving air becomes entrapped in 10 
said condensate, the inclined disposition of said baffle 
means providing for continuous drainage of condensate 
and entrapped particulate matter therefrom. 
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7. An air conditioner according to claim 6 and further 
including drain trough means cooperatively disposed with 
said baffle means whereby to drain condensate and washed 
particulate matter therefrom for disposal 
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